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FIRST PART. 

ORIGINAL ARTICLES 


Tbe Organisation for the Prevention of Fraud in France 

by Maxime Toubeau. 

Principal Divisional Inspector for the Prevention of Proud. 


i'en years ago a Department for the Prevention of Fraud was instituted 
in France. When the degree of development this Department has arrived 
iat in ten years is seen, as well as the complexity' oi the tasks with which 
it is charged, one has the proof of what can be done in this country, as 
to others, when it is a question of changing ones former ways and of 
facing necessities long unheeded. 

In 1906, when several States had taken measures against fraud 
[England, by the law' of Aug. ii, 1876; Germany by that of May 14. 1879; 
Belgium by that of Aug. 4, 1890; Austria by that of Jan 16, 1898), France 
&s yet possessed no State Department for detecting and proving commer- 
:ial fraud and the adulteration of food stufts. Offence of this nature 
^ere controlled by judicial authority if plaints were laid, according to 
:ommon law, but withdut any kind of control similar to that in the above 
nentioned countries over goods exposed for sale in shops or markets. In 
ertain departments, or rather in a few large towns (particularly at Paris), 
here were Laboratories and officials who watched over the products so 
^ to assure, according to the municipal law of April 5, 1884, the quality' 
ind quantity and to prevent the sale of infected or injurious food stuffs, 

excluding these purely departmental or municipal Departments, no 
iomprehensive scheme wras available. The Government remained aloof 



320 


MAXIME TJOUBEAU 


from these beginnings, while each organisation had its special niles 
and in most districts there was no such Department in existence. 

The law of August i> 1905, while repressing fraud more sevtrely 
than in the past, gave the Government the power to regulate the salt 
of food stuffs, beverages, medicines, agricultural products, and to found 
a Department for sampling and analysis so as to control these goods, 
This law is of prime importance in the history of the new French organj. 
zation for the repression of fraud. It has enabled France to gain the| 
lost time in a few years, and to take a place - as M. Tortei^I^i said ij 
1909 (i) - at the head of the movement directed against an evil whicl 
had become, on account of the progress of chemistry, a real economii 
danger causing much disturbance. 

The regulation of July 31, 1906, made in order to apply the law previousl] 
cited, is the first text that created in P'rance a method of sampling anc 
analysis and instituted a State service for the detection and proof of fraud 
with the cooperation of departments and communes. This regulation is 
still in force, and if it w ill be motlified on certain points, because of addi- 
tions made to the 1905 law by later laws, its essential principles seem 
definitely fixed. These principles are: By virtue of the 1906 regulationJ 
samples may be taken at any time in w’arehouses, shops, trade vehicles] 
markets, fairs, market-places, and slaughter-houses in stations or ports (jfl 
arrival or departure; the law of july 28, 1912, has added to this list, cellary 
stables and, in general, all places of manufacture where products lial 
to inspection are kept in view^ of sale. 

Four samples are taken at a time, sealed and sent to the Prefect 1 
the Department. One sample is sent by the Prefect to the compew 
Laboratotys under a progressive number, to avoid any collusion betw« 
the chemist and the trader. If the result of the analysis is in favour i 
the dealer, he can claim compensation for the four samples. If the ana 
ysis shows intent to fraud, then the papers relating to the affair and tl 
three samples are sent to the Public Prosecutor. This official can quas 
the process if he thinks that the presumption of fraud has insufficio 
foundation; on the other hand, he can send it to a court of justice whei 
an expert deals with tlie subject of litigation: one of the three remaiflin 
samples is given to an expert chosen by the examining magistrate, anoth< 
given to an expert chosen by the accused, the last is saved in case tl 
two experts do not come to a mutual agreement. It is only when ti 
expert for the prosecution has shown that there is fraud or falsificado 
that the presumably guilty person is summoned before a competent coo 
of law in order to be punished according to the law of August i, 19“^ 


(1) Coninmmcfttioo to the IuIiah Chemicftl Society, MiUn Seetioe. 
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Thcfe are the fundamental rules established in France by the decree 
of July 31. 1906 for the detection of fraud and falsification. 

Before any legal intervention, this procedure necessitates the inter- 
vention of: 

1) persons who take samples of the different objects subject to 
control (i); 

2) Laboratories where the samples are analysed. 

As regards the agents, the 1906 decree states that they be 

appointed by giving ix)wer to police commissaries, special railway and 
dockyard police, market, fair and slaughter-house inspectors, custom house 
officers in the execution of their duties, borough or departmental officers 
approved by the Prefect. As regards the Laboratories, the 1906 decree 
only states that county and borough laboratories may be approved by the 
State, to work in cooperation with those of the State in the analysis of 
samples. No clause decides the organisiition of the central Service, upon 
which the local administration should depend. 

Thf provision of the law of August i, 1905 and the decree of fulv 31, 
1906 might have long remained a dead letter, as no vole of credit had 
been passed by Parliament to create this Department for the prevention 
of fraud. Work thus started with very limited resources. The difficult 
task was under the care of the Minister for Agriculture, at that time, 
M. Rdau. He asked M- E- Roux D. Sc., now Director of the depart- 
ment, to study, under the title of Chief (nsi>ector of Laboratories, the 
conditions under which the new department could work. 

M. Roux sought out, among the existing laboratories (municipal or 
county, agricultural stations ), those that had such a staff and means which 
would enable them to analyse specimens of food stuffs and beverages as 
stated in the 1905 l^w. The list of these establishments was draw’n up, 
with ihe conditions of their appro\ai by the State. In addition, the sum 
allowable for the e.\f)ens<" of analysis was calculated at the rate of 5 francs 
per sample analysed. All that remained to be done was to gi«’c the 
Prefects the necessiiry credit to cover the cost of sampling, which was 


(i) In fact, these peistms f^hould only inspect beverages, food stuffs and a^cultursi 
products (seeds, mamurcs, fuogos remedies, etc.) in which it is most importani to prevent 
fraud. It is oidy by exception and on speci&I instructions or on complxini thut they inter- 
wne for other m*tten, us the Uw of Aug. 1. 1906 gives them this power, — A-S for 
roedical products, they ere controlled by & special service; Inspection of Phannaci<» (the 
’^ples xro takoi 1 ^ tuspedors having a phannacist‘s diploma uod arc analysed in Phar> 
i«*ceutical SchooU for that pnrpoae). 



32 » 


MAXIME TOUBEAU 


first estimated at 2.50 francs per sample, but aftenrafds raised to 4,35 

lran<» Ci^e Minister for Agriculture wm able to 

give instructions to the Prefects, inviting each one to orgamse in his ovra 
department the Service for the prevention of fraud and to appomt officers 
for that purpose from amongst those competent, by virtue of Ae decree of 
July 31, .906. to take samples. The share of samples to be taken was 
fixed at I per 1000 inhabitants, and as the cost of each sampling was 
then fixed at 7-50 fr- (5 for analysis, 2.50 for the rest), the credit allowed 
was based on this figure multiplied by the number of samples to be taken 

in each department, given the number of population. After January 18, 1907, 

the analytical methods to be used in the Laboratories for the analysis of 
food stutfs were published in the Official journal; on February 18, 1907, 
18 municipal or departmental Laboratories were accepted; finally, by the 
decree of April 24. iW. the Central Service for the prevention ol fraud, 
with M. Rofx as director, was officially recognised by the Mtnistn’ of 


^^'"DlHng the first working year 30720 sattp'^ o'' foot* ag^icultuntl 
products were taken over all the territory by the 931 officials chosen by 
the Prefects (chiefly police commissaries); the proportion of samples pro* 
nounced susi^ct was 19.8 per cent.; numerous condemnations were oh 
tained. The fraudulent knew that there was a control of goods in b ranee 
and that they could no longer profit from the dislike of their victims for 
costly law suits to carry out their shameless and profitable speculations. 
After the publication of the first results. Parliament showed great in- 
terest in the new Service, and voted the credits requisite to assure iB 
development and to increase the number of samples taken. A decree ol 
October 2i, 1907 instituted, as a consequence, a body of 15 Inspectors uada 
the Director of the service for the detection of fraud who were ch^'M 
with technical inquiries and acted as a link between the Centra mio ^ 
Istration and the prefectoral Services for this purpose. Another decree 
of January .7. 1908 created a Central Laboratory lor j 

fraud situated at Paris, with a staff of a Director, tivo chief chemists, tm 


(i) Thi; 4.3s francs are made tip follows: 

Award to the officer 

Compensation for the samples , , . 

Other expenses 

Travelling expenses . . 


1. 00 francs 
1.35 . 

o, 50 • 

1. 60 » 


Toul 

On adding the cost of analysis 5 fr.) we get the 
estimated for each sample taken. 


4 . 35 francs 
total of 9. 35 
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•beinists^ and four This Laboratory has to carry out scientific 

researches in relation to the prevention of fraud, to give advice to the 
rggipnal Laboratories in case they desire it, and to analyse part of the 
amples taken in the Parisian region, the other part being analysed by 
the Paris City Laboratory which was accepted for that purpose. 

In conse<juence, this Department has increased both by the number 
of coopted Laboratories and by the number of its officials; on August i, 
1914, when war was declared, it included: 


1 1 lnsptftor$ and officials for sampling: 


1007). 


I Chief Inspector v 

Chirf dirisioMl Inspectors ' 

I [ LHvisioiuil Inspectors 1 

50 Depart mentn I Inspectors (decree of Oct ii, 1913). 

82 sSyndical agents (recognised by the Minister of Agricollurc, according to article 65 
of the Finance law of Feb. 27, 1907). 

1000 local officials (vaiiable number) chosen by the Prefect in each Department 


according to the decree of July 31, 1906 and particuUrly chosen from police 
commissaries; these officials rcceiTC the instructions of the Minister of Agri- 
culture by the Prefects ax intermediaries, while the Inspectors for the fweren- 
tion of fraud are directly under the control of the Director of the Department. 


2 ) £al oratories that analyse the samples : 

LcDiral l.ahoratory of the Ministry of Agriculture. 

2 L.abi>ratoriex of the Ministry of Finance, 

I Laboratory for the War Ministry {for the analysis of presersed foods). 

I Agricultural and horticultuial Station. 

3 Octtological Stations. 

1 Seed texting Station. 

i l.al)Oratory for the analysts of resinous products. 

I Kesearcb Ulwratory, also for the control of hygienic and medical products. 
20 Municipal la.boraturies. 

4 Depnrtmental l^boraiorics. 

23 .\gricultural Stations. 


57 Kstabltshincnia. 


Amongst these I^tboratories, only one has been founded; the Central 
aboratory of the Ministiy* of Agriculture; the others were already in 
«stence; they have been grouped and utilised for the prevention of fraud. 
W itself is now included in a much bigger def>artment, that of the 
Services Sanitaires et Sdentifiques et de la Repression des fraudes*’. under 
le direction of M. E. Roux. The Laboratories have a regional standing 
only analyse samples taken in their own particular region; hut 
special laboratories are available for the whole of France. Thus, 
of preserved foods are sent, no matter where they come from, to 
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the Laboratory for preserved foods of the War M.nutty. Stmilarly, 
samples are sent to the seed-testing Station at Parts, and resinous pr^ 
ducK to the Laboratory for the analysis of resinous products at Bor- 

year the Minister of Agriculture divides out the credits nec«. 
sarv for the working of the sampling and analytical service. In 1913, 
sampling cost ^42403 fr. and analysis 206935 fr-l in *914 the est.niaW 
cost of sampling was 2S0 000 fr. and that of analysis 364 090 fr.; but because 
of the war they were reduced for economy to 180000 and 290000 frana 
The total credit for the Service for the detection of fraud is not 
high : in 1908 it was 909 50° f*- in '909, 94° fr-' i" ^to. t 090 000 f,.. 
(\iid iQi^ I ^ 

It is due to these e.xpenses, relatively small for a large State, that tit 
operations could be carried out that are summarised in the following tabl^ 
taken from the report by the Deputy. M. Dari.^c, on the budget forthi 
Minister of Agriculture for 1914: 


General Statistics of Sampling in France from igoj to igu. 


Nature 

e,f the prixlucts 
sampleti 


mplcs 


1907 


Samples 

taken 


Samples 
taken 
in 19C9 


Number 


^ 3 I Number 


49* 

40A 


Milk .... 

Wine .... 

Vinegar . . . 

Cider .... 

Beer .... 

Spirits ... ■ 

Butter . . . ■ 

Oils 

Seeds, cakes . 

Other product*. . . ii.hoo 

Tfitah and averages 30.720 


;4».6 

|l 8 . 9 ' 

|si 

ilS.ft 

;4i.o 

S.D 

1» 




Samples 

taken 


Sun pies 
taken 
in 1911 


Number 


Satni^ i 
vAn . 


Ndmbcr^jt| 


i 7 .o "4 

10.911 

549 

794 

726 


26. 1S2 
67.726 


iil.oj 2 
is.aj 
I 8.0 

.16.4 

12 .« 

e 

4 


1.434 

s .487 

753 


2 . tSo 
3,832 
3.030 
34.574 


21.2 
IM 
II 9 
IS.O 
& 

19. 

11.4! 

11.2j 


72 044 


*5.‘y94 

672 


1.738 

3.459 


1.7^4 

34.843 


|2Q.2 
19 S 
I 

IA.2 

2 . 

|14. 

12.91 

«,9l 

9.: 

a.ti 


‘7.694 I 
73a 
‘.364 
1.038 
1.969 

5.707 

3.934 

1.743 

34 . 3 v 6 > 


12.il 

“■•i 

o.hI 

IH.Si 

lU.il 

J.ij 

— ! 

l&.l! 


i 

iCJ 

iS./.a; |m. 

641 !ii 

ij6i jl. 

74'' I *• 

2.8^! 


80.455 i** 


Resulting from the sampling, many persons have been founfi gw*! 
by the courts of law: nSH in 1907; between four and five thousan 
each of the foUowing years. The total of the fines ^id into the trea 
has become higher than the credit allotted to the Service; in 191 1 read 
1283461 fr.; 1483671 fr.in 1912. In 1910. duetothedis^very ofeu^ 
erable fiscal frauds together with a case of commercial fraud (waU 
wine) the'total of the fines reached 4 709 053 francs* These figures s 0 
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he Service for the detection of fraud, as it is in P rance, is one of these rare 
idmiinstrative Services that, instead of being a charge on the State, actually 
^re remunerative. 

Since the beginning ot war, the Service has been very useful. The 
itaff* was much reduced by mobilisation and the number of samples taken 
tas l>ven reduced ; some Laboratories have been closed, but the control 
)f products and the search for defrauders has been continued vigorously: 
ft 1914 the 50,000 samples taken lead to 3000 convictions; in 1915, the 
55,589 samples led to 3137 convictions; and in the first half-year of 1916, 
'‘€rc were 22,744 samples and about 2000 convictions (figures that show no 
nsible increase of crime). 

Since the war, the work the Service has been chiefly centred on food 
ufFs of prime necessity and on the numerous products for the use of 
isoners or soldiers; juices or extracts of meat, invalid foods, loaves or 
scuits, water sterilisers, various hygienic products. The high price of 
rtaiti foods has lead to the production of many substitutes which have 
50 betm examined by the Service; products for producing cheap bever* 
ijes, to replace the chicory grown in that part of the North of France 
xupietl by the enemy. The officers of the Service have also applied 
;w laws: that of March 12, 1915 on the prohibition of absinthe and such 
Le drinks, that of April 25, 1916 on the revictualling of the civil popula- 
)n with wheat and flour (only whole meal flour allowed to be made); 
ey also have to see the carrying out of the decrees fixing taxes or the 
ices ot various products in the towns interested. Their vigilance is 
xticularly exercised in the war zone, as the Minister of Agriculture states 

a report to the President of the Republic inserted in the Official 
izttle of April I, 1916. 

Since its foundation, the Service for the detection of fraud in France 
s continued to extend its scope; it has made possible the creation and 
iplicalion of a new law (r); it has accustomed commerce to a necessary 
titrol; the results of its intervention have been recognisetl as excellent: 
md, that was increasing so rapidly, has been made difficult ; the propor- 
m of samples found fraudulent by the Laboratories has decreased from 


(i) The law of Aug. i, tg05 on the prevention of fraud in the commerce of any 
ods was completed by the Uws of Aug. 5, 1908 and July 28, 1912. as well as by a 
les of regulations for public administration that has defined certain produces (wines 
^ spirits, beers, ciders, vin^rs, syrups and liqueurs, meads, fats and oils, confectionary 
i chocolate, preserves of meat or It^mes) or defined the limits of certain region.^ 
producing regions of Champagne, Banyula, Bordeaux, Brandies of Cognac, Arraa- 
The officers of the Service are of course rcsponsable for the appbeation of these 
[^btiuas. 
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iq, per cent, in 1907.10 14.4 per cent, after the second working yea, of 
tL Service, and was 14.7 per cent, in 1912, because the samples wert 
taken by more expert officers from products judged from good knowledge 
to be abnormal at the time of sampling. Finally, since the war, the So. 
vice has constituted a safeguard against the enterprises of unscrupulous 
traders, with the aid of the honest traders that form the immense majority 
and who have shown, like all other classes in France, the purest patri-uisn, 
during the present great crisis. 
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GENERAL INFORMATION. 

t4 - Appropriation s of the Federal Department ol Agiicultifre of the 
United States for the Fiscal Year Endlnr June jo. 1917^ in Exptriment 
VuL 35, No. 4, pp. 301-3 lo, Washington, Sept«^Dil>cr 1916. 

The appropriations carried in the last act coverint^ the hscal year 
nding June 30, 1917 aggregate $ 26 94S 852. 

This is an increase of $ 2 349 763 over the estimates submitted by 
k Deprtment and an increase of $ 3 977 070 over the amount carried 
n the act for the previous year. 

Oat of th*^ «Itotm«nU to th<* various Bureaus of the Federal I>efjartmenr ofAgncnU 
ire, the Weather Burcftli Jcceives ^ i 747 20c. 

The appropriations director allultctl to the Hurcau of .Xotmal Industry aggregate 
13020 746, but thi* is supplemented by futeasivc fund** provided elsewhere, 
i The inspection and quarantine Uork of the Bureau against aninial disea sis res’eives 
532 780, a decrease of ^ 75 000 due to the redui-ed area under quarantine ior sheep 
I cattle scatuea. For pathological studies of anioinl diicases 138 020 is granted, of 
ich $ So 000 is a oetr item authorising work on contagious abortion. For the tick-era- 
atioD campaign an appropriation of ^ 632 400 is given, and it is ctpected that this will be* 
)plea)(.*Died by State and county funds sufheient to make a total of nearly ^ 1 000 000. 

The act carnet ^ 360 000 to continue the hog-cholera work, of which ^ 175 000 
J be used for the enforcement of the yims-senim- toxin wrt, and $ 35 000 for rescurch. 
i allotment of ^ 75 000 is also made for the inv^tigation, treatment, and eradication 
•ionrinc. 

I The eradication of foot -and— mouth disease is followed by a reduction in the emergency 
Ipropriaiiun for this and similar diaeasea, freun 2 500 000 to ^ i 250 000, plus the- 
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of S 6^^ 790 93 from the previous ycr. The meat-iuspection u.„k 
HomLed much U-S a, present, > permeneut epp^riution of $ 3 000 000 pet a„™,„ 
beine augmented by a supplementary allotment of $ 344 500- 

A 1 increase of J e, 6eo U prov.ded for the eneouregemeu. of 
„f S .9 e6o for that of animal husbandry, making S *77 470 and » ao8 3«>. respec 
let available for these purposes. It U planned to extend especmlly the^tes m da.r, 
tanL dairy research, the .nilk and cheese investigations and i^sttations, and ,h. 
Stndies of pork production, Shor.horn cattle breeding, poultry bre«i.ng, rmige sheep 
breeding and management, and the elassiheatiun of wools. 

A spectal apyrnpriation of « 6o ooo is continued for the work m live-stock ptod«.™ 
,n th; le-sugar and »..on d.s.ncts, now bemg conducted in close coore^^ wth .hr 
stam of ..ouisTna. This Sute has deeded to the Itepartmeot a farm of Soo ^ 

a, New Iberia and this fanrr htts been divided into four tracU for '^'kjr'th ho.ses asi 
miJes, beef cattle, dairy cattle and hogs, and hogs alone, A large numWr of demomtr..,* 
and other extension work in animal production and dairying arc also under way. me.lul 
: mnl wol ts contemplated under a new appropriatton of $ 40 000 for ex^rime.is 
dairying and live-stock production in .semiarld and irrigated d.stncu of the " 

The Bureau of I'lant Industry receives an increase from $ a .39 '5° * 537 itft 

its appropriation l«mg divided as usual among a large number of pro, ecu. Among d. 
1. mlrtan. new items is tha, allo.itng S for continuing the eampmge .g.,« 

Thighl infecons d.sease known as citrus canker. Another large mcr^.s that a, 
S 30 coo for studies of whiic-june blister rust and other ep.dem,e 
. * Other ex.eos.ons of work provided for inelnde $ 6 5«> for .tnd.es of totaeeo isenra 
* 5 000 for citrus and sub.ro,acaI fmi. disca,scs and a like amount for '’re^'"*^'^ 
fesistant citrus variettes, $ . 500 for carrying on soil studies in conne^ton »>^'’c 
scab of potato, $ 5 00c for cxtcns.ou work tn cotton gtownng and $ 3 for co« 
diseases $ 5 000 for the developn.eni of work on plan.-infesturg nematodes, $ 8 W 
Ir esUbLLg a new grain standardixa.m., lalxim.ory in for ^ 

on the Wmdling. grading, and transportarion of the grain sorghums, $ 7 500 for U 
of the waier reqniremeu.s of crops in the irrigated regions, $ >2 5« f-r '"’“'S* 

of black rns, and stHpe rud of wheat, oats, and i«rley, and other emeal dc^ I « « 

for the development of an American sugar-twe. seed mduslry, and $ 2. OOO to « 
and develop the fo.age-crop investigation- and provide for the «>re efieettve drsintaOd 

of new and rare variettes of >ecd>. • ... -at. .iWm- 

Tkc congressional seed distribution i> con.inurxi on the usual basis unlh an alletna. 

*-rhl\lfo.me„,s for the Korest Service, as usual, far exceed those for any other ^ 
The aggregate ,s $ 8 549 735 hut $ 3 000 of thts aum « ^ 

nuder the .Appalachian l orest Reserve Act, * 2 OOO OOO of whch H ^ 

July la 1917. An av?”>P"iannn of $ lOO ooo i* aUo continued for cooper* 

States in fire protection work under the s*me act. of «Ki 

The apctfopriation for the Bureau of Chemistry aggregate* $ 

over half is for the enforcement of the Pood and. Drugs Act. lire purchaie 

of « ttarelling lafioratory at a cost of $ 7 500 » authorized. ^ 4 ooc 

The T*riotts lines of work under way are continued without chan^and $ 5 ^ 

added for studies of the utilization for colouring purpoKS of raw dtMnertfo 
particuUrly with reference to their use in foc^ products. The studies of u««l stores 
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j]so definitely MUgned to the Bureau of Chemwtry and 5 000 additional wa» granted 
carry ou demonstratioiH; if( improved methods for preparing th«»>e commodities. 

The Bur«m of Soils is granted $ 175 000 for experiments and demonstrations to 
determine the best methods of obtaining p>otash on a commercial scale. The mnaining 
lines of work of the Bureau are continued unchanged, the total appropriation l^ing { 503 735. 

An increase of ^ 38 980 is accorded the Bureau of Entomology, rhis is divided among 
a number of projects, including extension work in bee culture, and studies of the gr™P®” 
5errv moth, clover seed midge, clover root borer, tolMcco horn worm, insects instrumental 
JO the carriage of cucumber diseases and bitirxg flies and other insects affecting the health 
^ domestic animals. The gipsy and brown->tail moth campaign is allotted ^ 305 050 and 
the Hurean as a whole ^ 868 880. 

The Bureau of Biolcgical Survey is granted ^ 578 230, The principal change is an 
icrease of J 125 000 to l>e used on the public lands. National Forests, and elsewhere in 
Jit Western and North wciiicro Slates to combat the spread of rabies by destroying wolves, 
ovotes, and other predatory wild animals. 

This appropriation followed a serious outbreak of the disease in these States, in which 
erions losses to Hve stock and even hunuin cases of the disease resulted from an epidemic 
jnong cojotea, and continues work begun earlier in the year under a debciency appropria- 
ion of $ 75 000. 

The total appropriation for^ th.c States Relations Service is J 2 969 680, as compared 
rilh ^ 2 821 840 for the previous year. The main item of increase is one of ^ 100 000 
iff the farmers, cooperative demonstration work outside the cotton belt. This will permit 
if considerable further extension of that work and of initiating in a small way extension 
rork by women county agents. There is also an increase of ^ 23 000 for the experiment 
tations in Alaska, Hawaii and Porto Ricu. I'he other Itnte of work, including the main' 
enance of the State experiment stations, the farmers’ ctxiperative detnonsimion work in 
he cotton belt, the study of famers' institutes and agricultural schools, and the inves' 
igatioD in home economics arc continued on the existing basis. 

Hie funds allotted to the Ofiice of Markets and Rural Organization are nearly doubled, 
he total of ^ $72 590 allowing for a considerable expansion in its work. During the 
prop season of 1915 an experimental new service w'as conducted giving timely information 
n the movements and prices of the strawberry, tomato, cantaloup, and peach crops, with 
loch successful results that $ 1 36 600 is now provided fur systematic service in the cc^lec- 
on and distribution of market news by telegraph for perishable fruits and vegetables 
xi by mail for oter (arm products. 

Other new items arc ^ 65 000 for the gathering of information pertaining to the 
arketing of live stock and iu products nnd ( 35 000 for cooperation with the States in 
nrketing studies. An increase from $ 23S 000 to ^ 285 000 is granted for other 
mketii^ and distribution studies, notably for additional attention to cuopentive purchas- 
if and marketing, market grades and standards, marketing business praeiice, and the 
mketing of live stock, meats, animal by-products, dairy products, graint see^ hay. 
^Oiheealso neednres ^ 48 000 to continue the cotton>sUndardi sat ion^ work and ^ 52 860 
« Its studies in xiua) oiganieatiun. 

An increase from ^ $0 000 to 73 000 is provided for the e^orcem^t of the plant- 
|*n»niine act by the Federal Horticultural Board. Of this sum $ 15 000 U to be used 
9 prevent the introductioa of the pink bollworm, one of the most serious ootton peaU 
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known, and ^ xo ooo for the inspection of the imported potatoes to guard againat potato 
wart and other diseases and insect pests. 

The work of the retwuning branches of the Department is continued on subslantiallj 
the present basis, both as to funds and lines of work. 

The Bureau of Crop Estimates receives ^ 3x6436, an increase of ^ 32 956, mainlj 
for the employment of additional field agents and specialists, notably in truck and fruit 
crops. The of Public Roads and Rural Engineering is granted '^ $99 zqq, 

increase of J 12 735; the Office of the Secretary 688 160, of which $ 285 Stoisfur 
the Office of Farm Management; the Division of Accounts and Disbursements 44920 
the Division of Publications ^ 197 650; and the Library $ 49 320. 

The Department is again allotted $ 105 000 for the enforcement of the insecticide 
act, ^ 40 000 to continue demonstration work on reclamation projects, and ^ 123 ^ 
for rent of buildings in the District of Columbia, and receives ^ 122 500 for mkcelh- 
neous expenses. 

The three noteworthy measures appended to the main portion of the act, designated 
respectively as the United States Cotton- Futures Act, the United States (irain Standards 
Act and the United States Warehouse Act are designed to alleviate some of the ditiicullies 
which have frequently confronted farmers in the marketing of the staple agricultural cnip$. 
The United States Cotton Futures Act as reenacted, follows substantially the text of ibe 
act pa^d in 1914. That measure was a taxing statute designed to regulate future trading 
in cotton; it imposed a tax at the rale of two cents per pound on all contracts of silt 
of CO turn for future delivery entered into on exchanges and like institutions, unless such 
contracts complied with certain conditions which were calcuUted to eliminate certain recc^* 
nized evils in Future dealings. 

The United States Grain-Standards Act authorizes the Secretary of Agricultures inves- 
tigate the handling and grading of gram, establish official standatds, license grain inspectoa 
and otherwiae administer its provisions. 

The central purpose of the United States Warehouse Act is to establish a fonn «f 
warehouse receipt for cotton, grain, wool, tobacco, and flaxseed which will make these receipts 
easily and widely negotiable as delivery orders or a collateral for loans, and therefore of 
definite assistance in financing crops. 

The funds administered by the Department of Agriculture but appropriated in other 
ways aggregate ^ 10 604 000, the largest items being those of ^ 5 OOo 000 for the 
construction of rural post roads, ^ 3 Ooo ooo for meat inspection, { 1 589 ooo under 
the Smilh-l.ever Extension Act, the remainder being chiefly for payments to the StatesiJ 
their quota of the receipts from the Natiomd Forests. There is also the appropriation tor 
the Department printing and binding, carried as usual in the appropriation act for ■niDdix 
civil expenses. This appropriation has been increased from 500 ooo to ^ 600 ooo, ot 
which { 47 ooo is for the Weather Bureau and ^ 177 500 as increase of 40 ooo lor 
use in the pnbldi cation of Farmers' Bulletins. 

The federal appropriations for agricultural purposes are not confined to the Departmeut 
of Agriculture. The usual large appropriations will lie available for agricultural 
in the land grant colleges under the Morris and Nelwin Acts, a» well as the smaller grsnu 
for the rural education work at the Bureau of Education, dcmooatnitioti, work among tlw 
Indians and the payment of the country's quota toward the support of the Intenutiom 
Institute of Agriculture. * 
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Hefides tlic grimted under the Federal Farm Loan Act^ a proTuion ^ aii«u carried 
in the Natitmal Defence Act of June 3, 1916, for an investigation of means for the prodoc- 
tiyn of nilratea and other products for munitions of war and useful in the manufacture 
yf fertilizers, and for the construction and operation by the Government of a plant or 
plants to manulacture these prudttcts. This enterprise carries in appropriation of J 2000O 00a 

The substantial aid tendered to agriculture in these various ways indi- 
ates anew the increasing popular realization of the responsibility of the 
'etieral Government in the development of the Nation's basic industry. 

^ The DIstritNitloa of Crops and Farm Animals In the United States. ^ 

Ki.owKJt, P. W. in Tht FuU, VoK XXVI, No. la. p. 1031, New York, Uccem- 

Ijer 1916. 

The following table gives the acreage devoted to the chief crops in 
he different States of the Union and the distribution of cattle, horses 
iiules, swine and sheep, h was compiled by the writer, at the request 
of the Taylor-Critchfield'Clayne Company from the official statistics of 
the United States Department of Agriculture. The table shows how the 
various States compare as to crops and live-stock. 

Thus, while New York is i** in hay and in number of dairy cows, it 
is 25**^ in wheat, 26**‘ in maize and 27*^ in number of swine. 

On the other hand, Texas is first in cotton, 2“'* in rice, 3'’'^ in maize etc., 
but in numl>er of beef cattle and mules, and 3*^*^ in horse-breeding. 

In this table, the letters («), (h), (r), (d) are used in the order of their 
importance when the crop acreage, or the number of stock, are approximately 
equal. Thus the States of Missouri and Nebraska are tied for the 4^** 
place in maize, but the acreage under this crop is a little larger in the 

f rmer than in the latter State. This is Expressed by the symbols 4 {a) 

id 4 ip). 
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216 — Pigs and the Spread of the 'Ectoparaaitef of Man In Tropical Re. 

gions, — Roubauo, E., in Bulletin dt h SocUU dt Patkologa E^otiqm, Vol IX, 

No. 10, pp. 7&S-77I- Paris, 1916. 

In the course of researches on Auehmeromyia {Bulleiin Sdentifiifuc 
de la SocleU de France ei de Belgiqne, Vol. XLVII, 2, June 24, 1913; 
Etudes sur la fawte parasdaire de V Ajrique occidentale franpaise^ I, Paris, 
Larose, 1914) the writer has shown the relationship existing, from the of 
view of the blood sucking Calliphora larvae, between man and certain 
types of bare-skinned mammals living in holes, such as the genera Phor 
cochaerus (pigs common in tropical Africa) and Orytieropus (Edentates). 
The writer has shown that the Cheromyia^i the burrows of 
whose blood it sucks, is closely related to the Auchvieromyia of man: 
these two larvae can be experimentally reared on both pig and man. In 
addition, the Author has shown with Bouet {Bulleiin de la SocHid de Pa^ 
ihologie exoiiquc. Vol. IX, No, 4. April 12, 1916) that Cheromyia ako 
found in houses, apparently for ovipositing there. These mvesiigations 
have shown the close relationship that exists, as regards the nutrition ofi 
ectoparasites, between man and bare-^ki lined mammals, particularly pigb. 
The writer gives other instances, all tending to show the importance ofihi^ 
idea, which up to now was purely theoretical. 

In the burrows of Phacochaems. in Rhodesia, E 1.0 YD has found the 
tick of man, Otnithodoriis moubaia (which transmits African tick fei>^r) 
in a region far from any village and where the tick was not known by tk 
natives. Wellmann has seen the tick in pig-^^tyes in Angola, and R. van 
Sageghem has observed a similar fact in the Zambi district (Beti^iaii 
Lower Congo\ Again, in Mexico, an Argas, 0 . iuiicaia attacks both 

man and pig. l • 

The Jigger flea {Sa}Copsylla peneirani) of man bears the characteristic 

name ot bicko de porco in certain regions of Brazil. Van .SaGEGHEM 
found it on the pig at Zambi, and Blanchard has found it on the pig 

in Liberia, . . 

The Portuguese Mission for the study of sleeping sickness in I niices 

Island (Gulf of Guinea) has shown in its final Report (Arqnivos de 
e Patkologia exaticas, Vol. V, March 30. the close association exisdng 

in the Island between the pigs and the tsetse fly {Ghssina palpal^iy 
The fly attacked in large numbers the herds of half-wild pigs original 
from the domestic races introduced into the island; the systemaw 
destruction of the wild pigs, together with direct measures foe destroymj? tk 
tsetse flies, has soon brought about its disappearance. Moreover, Moisei 
{BuUeiin of Entomological Research, 1913) has proved Phacockaef^^ 
is abundant in places where Glossina tachhioides breeds. 

It thus seems justifiable to think that many other habitual or occasion, 
ectoparasites of man can use wUd or domesticated pigs as supplementar 
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prefer«ntial hosts, or inversely. The Sarcoptfs causing mange in the 
pig is easily transmitted to man, though no other host is known. That 
of the goat passes equally to man or to the pig. In his researches on 
exantbematic typhus, NOller (^e-rZ/Wr Wochenschrift^'^yAy \Oy 

ipi6) has found that the pig louse can live for a long time on man, and 
that inversely the human clothes louse {Pediculus vesHmentt) can live on 
the pig fur niore than seven days. 

According to this mass of converging evidence, pigs are nearest to man 
as regards the possibility of nourishing ectoparasites. Thus there is no 
doabt that these ectoparasites, common to both pig and man, are the pos- 
jible agents for transmitting serious tropical diseases. This is known to 
be a fact for certain pathogenic trypanosomes ( Trypanosoma dimorpfum, 
Tr.pecandi^ Tr. rkodiensevn particular), so researches should be elaborated 
on these lines. 

217 ' The Flrrt 37 Years of the Royal Hungarian School for “ Alaltres 
d'eau ** at Kassa (1S79-1916). — RoHKiNcJtK, s., in yi^Ugyi KotUminyek 
[BulUtin of f/yJriiHlus)^ Year VI, Part 5. pp. 148-158, 0 illustrationa. Budapest, 
September-Ociobcr J916. 

History of the School. — At the time when the engineering institute 
lor agricultural hydraulics commenced to work in Hungary, it was urgently 
required to form an auxiliary staff having the special knowledge required 
for carrying out hydraulic work. In 1879, on the initiative of Baron Gabriel 
DE Kerm^NV, Minister of Agriculture, the creation of the first course for 
' maitres d’eau was inaugurated on December 1, of the same year with 
9 students in the building of the Kassa Agricultural Institute under the 
direction of the head of that Institute, 

Three winter sessions, each of four months made up the course; 
.while 3 Professors of the Institute and 2 hydraulic agricultural engineers 
iwere charged with the teaching. The first students were mostly former 
non commissioned officers from a military engineering corps, that is, adults 
capable of being employed jiractically after the winter course. 

In 1884, on ground belonging to the agricultural Institute, a special 
building was erected where the Bureau of Agricultural Hydraulics, formerly 
in charge of the School, xws installed, and the teaching then largely fell 
to the engineers of this Bureau. The general tendency of soil improvement 
work makes it probable that the recruiting of a sufficient number of 
“ raaltres d'eau " will require the permanent upkeep of the School. In 1887, 
first regulation was suspended and parallel classes were started to train 
3 suffici«it number of students so as to provide for the w'orks undertaken 
V the bureaux. This regi^tion was modified in 1890, because, the 

£ -t service having been <^tred at the VUnistry of Agriculture, it became 
necessary to appoint River Boards officers and co improve the 
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instruction of the guardians of dams and embankments in the service 
of the Water Companies. Therefore the Minister of Agriculture allowed 
such persons to be admitted to the School, as long as the buildings had 
space, enough. 

The increase of the staff of the Bureau^ of the collections And tools 
of the School and Bureau made it necessary to erect (in 1908) a new 
building, sufficiently large to accomodate 60 to 75 students. This building 
it cost 265,217 Kronen (i) and the teaching material is valued at 30,000 
Kronen^ which . increases every year because of the continual accjulsition 
of books, instruments, etc. 

Up to the present, the School has had a total of 481 students, of 
which 97 were admitted in 1879-1889, 162)11 i889-ivS9g, 113 in 1899-1909, 
and log in 1909 to 1914. Out of the 481 students 383 (79 %) completed 
their studies and obtained the certificate, while 21 % did not finish the 
course. 

Practical Insiriicfian. — The School, under the Minister of Agricul- 
ture, has to train exclusively the technical assistants attiched to the Bureau 
for Agricultural Hydraulics, the River Boards and the Water Com 
panics. These assistants should l>e able to help in soil improvement work, 
defence against Hoods and to act as water— |>ol icemen. Thus the Bureau 
trains these “ maitres d’eau ” primarily for State service. Candidates 
admitted for State services are taught and maintained without charge. It 
is only if places arc available and on payment that technical employees 
of Water Companies or large estates are admitted. 

The instruction is spread over 3 winter courses of 4 months tacli 
(Dec. I to April i); in the interval the national Direction of the Water 
Department sends the candidates to various posts where they ])as.s the 
summer performing the usual duties and carrying out Ciisy operations. 

The conditions of admission are, liesides that of Hungarian natitmality: 
the certificate of 2 classes at a secondary school or the rank of non- 
commissioned officer; age betweeEi iS and 30 years; perfect knowKd'^e 
of the Hungarian language. Non-commissioned officers from the army 
reserve of engineer corps and those that have carried out industrial work 
similar to that for the Water Service are given the preference for admission. 

The annual budget of the School was, before the war, 26,000 Kror^ 
including the cost of feeding internal students, lighting, heating, medical 
attendance, drawing instruments, books, etc. The State pays about 1200 
Kronen for each pupil ; in e.x change the pupils already give useful service 
at the end of the first year and further are bound to serve the State tor 
3 years after leaving the School, or altemativ^ely to pay an indemnity 


(Ed.). 


(l) I gold Kront = d. at par. 
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looo Kronen as a part return for the cost of their education. Those 
Students that successfully complete their studies receive the diploma of 
“ maitre d'eau ” of the State Hydraulic Department. 

218 - The Foundation of a National School of Veterinary Medldne in Mexico. 

— 1. Hecree lor organising veterinary instruction, in BoUtin dc la Dirtecion de 
Af^ricuUura, Seerttana de Fomento, ColonizadH e Irtdmtria, Year li. No. i, pp. 9-10. 
.Mexico, July, 1916. a> jj. Inauguration of the National School of Veterinary Medi- 
cine. Ibid, pp. 10*12, 

By the decree of April ii, 1916, General Venustiano Carranza has 
founded in Mexico a National School of A^^riculture independent of the 
School of Agriculture. To be admitted, it is necessary to have taken 
the secondary education in an officially authorizetJ school. 

I he course lasts four years. The school commenced work May 5, 19 16, 

319 - The Activity, During the Agricultural Season 1914-1915, of the Various 
Technical Branches of the Agricultural Administration of Tunis — 

BuUdin Mensud de la Direction dc I' A^n uulture, du Commerce, ct de la 

Colonisation de Ul Regcnct de Tunis, Year 2o. No. 88, pp. 145.167. Tun.^s 1916. 

1 . — Botanical Branch - A. Cereals. -- Comparative studies 
have U en earned out on 22 varieties <T hard wheat which were 
n-er 6.40 hectares (— 15.8 acres): tiie yields per hectare for the \ arieties 
tested were: 


■ iJcrbcssi .ap I , 

Ttirgid ur Rivet wheat \ » ac i 

( Trilicum turgidunA t » ac 2 

( Reaiforle . . . , 

[ Adjini ac 2 . 

Sl«i smooth uJl 
SI)ci pubescent tall 
Mahmoudi ap 4 


True hard u heats 
[Trilicum durum) 
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Wheat No. 24 gave good results the year before, in spite of the 
drought; its defect is having the grain of a dull-grey colour. 

Agriculturists received 3 300 kg. of seed, though 8 100 were asked for. 

In addition, the pedigree cultivation has been undertaken of 20 new 
types of hard wheats representing unstudied Tunisian forms or coming 
from abroad, or new varieties found in the field and tested in the hope 
of finding the degree of fi.xity. For several years the influence of the 
size of the seed has been studied. In 1915, the following results were 


obtained : 


VicUt p€r h«ctar« 

Ora in 

»iui straw Gnia alone 


kutio 

tot»i 


^ large seeds 5 600 kg. 780 kg. 0.139 

MJimoudi .p, 4 , 4 400 -760 04 74 

\ large seeds 4 850 850 0.175 

Taganrok ■ . ■ j g^eds 4 530 880 0.194 

It is concluded that the influence of the size ot the seed on the yield 
Is very small. 

Similar experiments were carried out on 3 varieties of * weak ’ wheats. 


The results were: 




Vielrf per 

fiectare 


yjtld 



Crain 

;ind 

akine 

Craio: total 
ykld 

\ 

Richelle cjirly 

j Urge grains |i.37 ha.) . 

8 737 kg. 

2 628 kg. 

0.300 / 

2 139 kg, 

MO t 

( small grains IO.75 ha.) . 

2 Soo 

[ 24 ^) 

0-455 i 

Richelle late 

^ large gniins (l.lo ha.). 

3 890 

1 135 

0.292 ^ 


109 6 

^ small grains (0.50 ha.) . 

2 100 

560 

0.267 S 

9 >'> 

Mahow whe.it 

^ large grains (1.25 ha.). 

5420 

I 446 

0.266 i 

990 

124 a 

f small grains (1.37 ha.). 

i 770 

467 

0.264 1 


The Tunisian agriculturists receved 7000 kg. of', weak ' seed wheat, 
9 400 kg. having been asked for. Twelve ‘ weak * wheats were studied 
for pedigree. 10.95 hectares were sown for the production of seed barley, 
and 2 200 kg. of seed barley were distributed to the farmers, 5 100 kg. 
being asked for. Twenty -nine samples of oats of very varied origin, 
cultivated to find a dark coloured oat often appearing in Tunis, were 
studied for pedigree. 

B. Forage Crops. — In particular, 4 varieties of forage peas 
coming from Sval6f Station (Sweden) were studied as they seemed 0 
interest for Tunis; also two varieties of vetch from Svalof, which wen 
drought-resistant in 1914 and cropped well in 1915. A number of lucerne 
were collected from different countries: Argentine Republic (Rio Negrt 
Hungaro, La Pampa, Villarmo), Sweden (Svaldf), Greece (lucerne speciall 
for dry soils), France and Peru; they gave good results. 
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A large number of native or foreign Gramineae and Leguminosae have 
l;)eLn tested* In 1914, th«‘e were sown: 58 Tunisian Leguminosae, 140 
Gramineae and 429 samples of leguminosae received from Botanical 
Gardens and Agricultural Stations all over the world. 

C. Cotton. — The varieties tested gave the following results: 




Raw Colton 

Ratio 

Cotton fibre : 


V»he(ies 

per are 

yield 


— 

— 

— . 

( 

Ass.il (4,1 ares) (T) . . , , , 

■ « 732 kg. 

0.30 

\ 

1 Mt Afifi (35 ares) 

• *. 

O.30 

’^pttan ’I'arielies , . < 

Aljassi 

. 

0-30 


^ Janovitch 

. 

0,30 

\ 

SakallaridC^ 

. — 

0.31 

s 

( B ancavilla, white (9 ares) . . 

. 8.029 

0.21 

niciliiD varieties . . j 

' BiancaviUa, red 

. — 

U. 20 

1 

Mississipi 

. — 

0.24 


I King 

. ~ 

0.27 

1 

1 No. 3 

. — 

0.29 

American varietie* . . 

' No, 14 ... 

. -* 

0.24 

1 

j No. 10 

~ 

0.29 


I No- »7. 

. — 

0.25 


1 No. 25 

, — 

0-30 

1 

r No. z, white seeds (4 ares) 

. 7.180 

O.2S 

1 

Varieties from Turkestan 

) No. 3. green seeds (10 ares) , 

. S,4S5 

0.24 

j No. 3, white seeds (8 ares) 

. 8.184 

0.25 

1 

' No. 4, liare seeds . , . 

. ' 

0.27 

For the present the selection and separation of pure 
> be suspended. 

lines havi 


II. — .Southern Expekiment.m. G.\RhENs. — At the Kxperimenta 
iarden at (>abes, fruit-bearing trees have been largely studied, especially 
s regards varieties and graft bearers. Among other results, success has 
een attained with plantations of almonds, limes, olives (Zarazxi and 
'hemlali varieties). For the vine, it would be interesting to introduce 
arieties giving grapes for drying. The banana trials were very encour- 
ging; but the musk variety from the Hama Exi>erimental Garden (Algiers) 
las not as yet given the results cxpectcxl of it. 

At the same Experimental Gardoi studies were undertaken on varieties 
tf potato for introduction in that region: the following varieties are recora- 
nended: Institut de Beauvais, Richter's Imperator, Blanche d’ltalie and 
pmcisse rouge du Nord (also called Saudsse rouge d’Orleans). 
j In the Sfax Experimenial Garden have been planted many fruit-trees : 
pmond, peach, apricot, pistai;hio, carob, Japanese medlar-trees, etc., 


U) I 


th port of an hectare oc 119 6 sq, yds. 


{£^.1 
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belonging to various varieties. In addition a small vineyard of sonji; 
120 feet has been planted with 40 varieties ol table grape. The Garden has 
sold 2 000 almond trees, 350 pear-tr6es, 150 apple-trees, 150 peach-trees 
and nectarines, 25 plum-trees, 150 carob-trees in pots and 50 pistachio, 
trees in pots. Most of the almond-trees were delivered to European cof 
onists; on the other hand, the natives appear most interested in early 
rieties of peach, pear and apple-trees from the Experimental Garden. 

CKUt'^ i\SD CUi;nVATION. 

220 - Effect of Meteorological Factors on the Qermtaatlon CajMicity «f 
Seeds. — Waliden. J. N., ia {:b,inUfQrtmngi TUikrift,\^x XXVI, No. 4, 

pp. 146-162, 4 fig. Malmo, 1916. 

It is necessary, in the present article, to bear in mind what the 
writer understands by “germination capacity”. It is quite possible iha 
seeds possessing high germinating power ai^d strong germinating encrjji 
mav, after germinating [lerlectly norinally, later show evident symptom! 
of weakness with \^arious checks and tlefects of growth. 

When the writer speaks of a seed germinating well, he rne;ins ti 
convey not only the fact that it develops rapidly and regularly but alsc 
jiroduces sturdy seedlings. 

Meteorological variations at the time of maturation of the seetls hav? 
a very evident effect on the germination capacity. Copious rain and 3 
low' temperature during the period nt ri|x*ning and harvest stimulate 
development of the grain, which subse(|uently germinates in storage of 
even in the shock. The dt^^ree of sensitiveness ^ aries according U* th< 
species but is maximum in rye. which two days rain are sufficient t< 
germinate. For wheat, barley, oats, marked differences are noted betwcti 
different varieties. Among the most sensitive varieties of wheat may bi 
cited Wilhelmina, E.\tra-*Squa rehead I and esjoecially Pudel ; Extra- 
Squarehead HI, .Sol, Bore and Grenadier, on the other hand, are mod 
more resistant. Am<jng the most sensitive varieties of barley are .Svanhali 
and Gull; among the le;ist sensitive Prinzess, Chevalier, Primus a« 
Hannchen. 

Analogous differences are observed Ix^tween the varioas kinds c 
oats; in cases of excessive rain at the time of harvest Gullregn, Ligo» 
and Klock even sprout in the ear, while Krom, Seger, Bortslos, Probsteit 
and Stormogul resist much lonj^er. 

Premature germination naturally influences the germinating capaciti 
as understood in the wider sense; grains which have begun to germinal 
in the ear only continue with difficulty at seeding time and at the l)e 
of times only produce weak and malformed seedlings. 
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If rain is a determining^ factor, the question arises whether the tendency 
to eariy development is influenced by the meteorological factors 
pj-eiiominating at the time of harvest. The answ'er is in the affirmative; 
grains formed during dry weather germinate better than those formed 
during rain. The point is that in the latter case the see<!s are not 
properly ripe when harvested. 

In July 1914 (the ripening period in .Southern Sweden) there were 
only S/.i mm. of rain (in 9 wet days) and there were 221 hours of 
sunshine with average daily temperature of 2 ‘^ C. The month was there- 
fore a dry and hot one. On the other hand, in 1915, the data were as 
Moves: J14.1 nun. distributed over 22 rainy days, no hours of sunshine 
Qtl an average temperature of 17“ C. The month was thus cold and 
et. The seed harvested in 1915 showed much less tendency to germinate 
ban that of 1914. 

The rapidity with which the germinating point is reached is not only 
ubject to tile influence of the temperature during the f>eriod of ripening 
lut is also dependent upt)n the specific properties of the diflerent 
•arieties. 

Tables I and 11 show, for certain varieties of wheat and barley, the 
xrcentages of grains rii>e fur germination. These percentages were 
leterniined at the same given moment - mid-.September for wheat — 
arly December for barley. 

The time requiretl for reaching the degree of ripeness requisite for 
termination is shorter in proportion as the seed is drier. It must be 
loted, however, that this point is not reached immediately after shrinking, 
thich proves that the ripening process Is not merely the mechanical 
mlt of loss of water but deperwls ufMin biochemical cluinges occurring 
irithin the grain. 

How can the alxive facts lie turned to the practical help of the farmer? 
At any rate we can see that varieties, the seetls of which are slow in 
reaching germination maturity (e. g. .Sol), should be sown immediately 
ifier harvesting, otherwise they germinate too late and, with the advent 
>f ft'inter, the seedlings arc W'cak, under-<ievelope<l and more sensitive to 
the ac:ion of frosts and low tern i>eratu res. 

In oats, the inner situated caryopsis (the smaller) matures earlier 
[han the outer and, if the seed is not sorted with prosier care, the seedlings 
“cveiop very irregularly and the field hx>ks very patchy. 

In cold regions with an e^irly winter it is consequently advisal 4 e to 
ispose of types of cereals which reach the degree of maturity nece,ssar\‘ 
’r germination as early as possible. The seedlings then appear in time 
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Table I. — Percentage of grains rife for germination 
in ceriain varkiies of wheat at Svaidf 191$' 


o-to % ! 

lO-aa % 

ao-jo % 1 

30-40 % 

40^ 50 % 1 

i 50 .N> % 

Thule 

Wilhelmina 

Fylgid 

Sammel 

! 

Kxtra- 1 

Squxrehead 11 j 
Pansar ^ 

Pudel 

Sol 11 09 t )4 

; Extra- 

ISquarehead 111 
1 SmA 

1 Thule 

‘Smd t^Sol 0921 

; Bore 

RenodhuL j 
Squardiead ' 

Grenadier III 

Sol 11 

8oi 

jSmlX Sol 0920 

i 

1 


Table II. — Percentage of grains ripe for germination 
in certain varieties of barley^ at Svaloft s 9 ^ 5 ' ^ 


* 

0-10% ; 10-20% 

j 2O.J0% i % 

1 40 so % 1 

(<>•60% 

^70 % 1 To-ilo % 

Strain C'ull 

! SviinhaU Primus 

Chcvalicrll; 

Pritoess 

— . Strain 

0246 

StrainoiTS 


Chevalier 

j 0185 

llviderup 

; Hyidenip 


. 

1 Myideniri 

1 


and at the commencement of the cold weather are already sufficiently 
developed and have acquired a considerable degree of resistance. On 
the other hand, the early maturing varieties are the ones most sensitm | 
to rain and have a tendency to sprout in the ear or shock. 

As a consequence of the above it is necessary In selection wurk 
to adhere to an average type, and this has been done at Svalof. 
wheat is too late. Sol 11 is much earlier, specially the 0904 strain. f>n 
the otlier hand, Pudel is somewhat too early and inclined to j^erniinale 
in the ear; by crossing with Sanimet a somewhat later type has been 
obtained: Thule. 

Crossing Extra-Squarehead 1 with Grenadier has given Extra bquare 
head II, a good type with intermerliate cliaracters which correct the 
excetssive earliness of hZxtra-Sriuarehead I. 

221 - lonuence of Metcorologicjil Factor* on tlw Developilieot and YieM ^ 

the Millet* Vttnirnm miUtimim and itatirn^ in Russi*- 

StsiLsov, M. G., in TpyaH ko eeafecKo xonjicTBeiiHofi Mereopnaorin ” 

AicruHltmr'al Mettoroiogy)' XVI, pp. 118.13I. 6 Petrognul, Iyi6. 

Owing to its marked resistance to drought, millet is particularly 
adapted to farming conditions in South Russia, where its cultivation u 
being extended every year. It may, indeed, reach as far as the ban 
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of the Western Dvina but in proportion as it progresses towards north 
and west so its value and importance gradually diminish owing to the 
progressive diinuiudon of the grain yield. The present paper gives the 
results of a series of researches made by the author with the object of 
studying the specific action of meteorological factors upxni the dev* 
elopment of millet at the Agricultural Experiment Station of Temir^ 
district of Turgai In addition to the variety commonly cultivated in 
this region v^dous other botanical types with constant and well defined 
characters wweaaroined. The cultivated types, as it happens, are composed 
of a mixture forms with sometimes opposing characters, so much so 
that the action of a specific meteorological character upon the yield 
may remain completely hidden. Among the botanical varieties introduced 
in the course of the experiment are : Panicum miiicucum nutans var. 
i*iclorias, Panicum mUiaceum campactum var. dackum and “ Sultan ” 
millet, which is a kind of Setaria iiaiica^ 

If an identical type of plant be sown at different periods, the different 
phases of development, occurring at different moments, will coincide with 
distinct meteorological values, and if any relationship exists between the 
yield and the course of meteorological phenomena, the grain yield in the 
various groups of plants should show considerable fluctuations. 

In the pres«it case, sowing was done at 4 different times; 1 st group: 
April 25 - Ilnd group: May 3 - Illrd group: May - IVth group: 
May 24. 


Table L — Summarises the yields per acre. 





KimU 1 

11 

111 

IV 


Uk. 

lias 


n». 

?x)mjnuo. . . . 

I 71? 

r 5*5 

I 552 

1 365 

I’tittUum miliaetMm 

mmiit/u v*r. I'ictfi^ruu' . . 5 J 1 1 

2 ZOS 

I 

1 49 <J 

Ptiauum miliaftWH 

v*f. z 211 

I 713 

I 606 

2 045 

‘ Sult.iu „ minet > 

>409 

6o2 

401 

t ’' 4 

“ Sultan ” 

millet gave the most >triking results; the delay 

in sow'ing 


iavoKes progressive diminution in the yield, which drops from [ 499 to 
602 and then to 401, w^hile the plants of the IVth group hardly gave 
any ripe grain whatsoever. Sinnlar results, though less distinct, are 
iobserved for Pankum miltcueum nuUins and for P^ m. compacium var. 
aeicum, whilst for the commonly growm variety the fluctuations are feeble 
nd uncertain. This is due to the feet that this variety is composed of 
number of varied forms, reacting often in contradictory manner to a 
articular meteorological factor and so producing a kind of compensadoiL 
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In the comparative study of the physiological wd m^roh^tfata, 
the writ has ^nsidered the following phases of developmen^ l) _iir« 
appearance of seedlings ; 2) expanding of 3rd le^; 3) Mpandmg 
let 4'' 5) emergence of mfforesce^ 

rflotering: 7^ milk ripeness; 8) con.plete maturity of gram. 

of the 3rd leaf coincides with the first growth outlmc and develop, 
"ent of the lateral rootlets. If,- at this moment, foe meteorological 

fectors are unfavourable, the rootlets develop very slowly 

formed and the plant is only fixed loosely m the ^.I - ^ ^ 
smallest blow the plant bends and topples over. Table IH giv^ data 
relating to temperature, mean readings and the total number of degree, 
Ttributed over 8 successive periods of development : t) from t»wmgto 
the first appearance of foe young plants; 2) from the appeara^ ot foe 
young plants to the development of the 3rd leaf; 3) irom the devrioP”™ of 
L 3rd leaf to that of foe sfo: 4) from the development of foe Sth eJ to 
the stooling phase ; 5I from stooling to emergence of mflorescen«; 6) from 
emergence of inflorescence to flowering; 7) from flowering to milk-npeness; 
3) from milk-ripeness to complete maturity. 

Table ii. — Umperaiurt. 


Group I 


period g ; ti ’ 

« i'S'i: ? “ 3 - j. 

i 2 ■ .? “ k ^ -S |{. ■ 2 t 

development 1 2 5 | ^ g 

ist . - . - 

. ' 14 ' * 40 ’.^' " 

und .... 

4 Jj’.i 

aid ... . 

j SS'*.o 17 ''. f> ' 

4tb . . 

6 34'. 8 14“.' 

sA . . . . 

. : ;»> ■ 

6th ... . 

. : g 171', 3 ly*.o 

7lh , . . . 

. 14 i j 2 b'^o: 23".© 1 

8th ... . 

ijj gtoi*.3 ' j 


•0 

> 


Ofoup U 

; t : 


Group in 


tJrtwp IV 


.H 


^ e I I P'S-- S S ^ I = ; 

i “ ..Jli' L. 




5 , 166^. S io‘.S; 

6 , ^ 

7 ' lift*. 2 tf/'.'i 

* ' tt2*.0 




‘ 7 *. 7“ 


I >86*.* 20*. 5 ; j •' ‘ 


[ 775*, 5 3oi*.o| 88 t 21*. 5' 8^' .* • 

i i. i ; 1 


The most important results may be summarised as follows . 

1) Germination only takes place when the mean soil temperature 
(34 hours) at the spot where the gfrains are situated is not below 10-12 ^ 
The higher the temperature the more rapid are germination and growt 
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the period between sowing and first appearance, of the 
young the tempo^ture was an average one: C for the Istgroup^ 

j 5».5 lie Ilnd, 26“,8 for the Illrd. Corresponding to these data the 
length pf the period diminished, from 14 days to only 8 days. In 1915, 
wi^^oups sown at 7 different periods, still more striking results were 
obtar^* the period required between sowing and appearance of the 
seedlings being rapidly shortened This is due to the course of the spring 
season with accompanying rise of temperature; the periods are: 20- 18- 
13 - ^ ' 5 - 4 - 3 days. 

2) Thermal conditions have a clear influence on the flowering phase, 
which is more rapid the greater the daily rise and fall of temperature. 
During the 14th and 15th July 1914, hourly determinations were made 
of temperature, the thermometers being held at a height of7rcms. above 
the ground, i. e. at the level of the inflorescence. From 5'' C at 4 a. m- 
the temperature rose to 30®.3 C at 2 p. m: at ti a. m., at a temperature 
of 30* C, notwithstanding the night had been very cold. 135 to 140 flowers 
opened simultaneously. 

3) The rainfall values are s[>read over various periods of develop- 
ment. In this case, 6 perioris only are distinguished, instead of 8; they 
are: t) sowing; 2) apf>earance of young plants; 3) development of the 3rd 
leaf -stool in g; 4) stooling - earing; 5) earing - flowering ; 6) flowering - 
complete maturity. 


Table III. — /M/a an Rainfall. 


S«*f)ia2 groups 


r«riods of dcvili'pincnt 

I 

11 

111 

IV 

l>t . . 

M. 1 mm 

> 7 fnm 

2. I tnm 

46. j mm 

2rtd 

- 

2. 1 

*5 2 

17, i 

3rd 

i. 1 

37. 2 

17. I 

2. 1 

4th 

61. 

35 - S 

|o, 6 

10. 6 

/ . . 

io. ti 

10. 6 

— 

- 

6th . 

3. 4 

2 6 

5-8 

9- 5 


The critical (leriod for millet with respect to rainfall coincides with 
the stooling phase, although it is not yet exactly known whether the notable 
need of water by the plant at this moment is to be correlated with the 
actual siooling process or with the development of the lateral rootlets. 

4) In the atmospheric layer where the millet develops its cpigeal 
onions (stem and flowers), the plant itself lakes special precautions thanks 
> which the meteorological factors, are tnodifled and fixed as the result 
f quite special combinations and relationships. It creates a load of 
3 - 
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micr<y-climaU. This results from hourly observations on the temperature 
and humidity of the atmosphere by means of instruments situated amonjjst 
the crop. Minima thermometers were employed, one placed at the 
surface of the soil and the others at i8 — 36 — 53 — 71 cm above, and 
also a hygroscope placed at 35 cm. above soil level. 

232 - Water Penetration in the “ Qumbo ” Soils of the Bellefour^eReciamatioii 

Project, South Dakota, United-States. — MAHtxws, 0. K, in V. S. Dtpartmmt 

of Agriculture^ Bulletin, No. 447, 12 pp. 4 fig. Wa'shington, D. C., November 2, 191^ 

The readiness with which water penetrates into any soil determines 
to a great extent the amount that will be available to crops. An accurate 
knowledge pf water movement within a soil often furnishes an indication 
of the farm practices that will be most successful. Thus, under irrigation 
the rapidity of water percolation may determine in what way and at what 
time water may be most effectively applied. On dry land a knowledge of 
moisture movement often shows what results may be expected from different 
cultural methods calculated to increase the quantity of water entering 
the soil. 

The gumbo soil of the Belle Fourche (S. Dak.) Reclamation Project 
offers problems in water penetration materially different from those in soils 
of other types. These differences are due largely to its peculiar physical 
characteristics. 

This bulletin presents the results of certain studies of the |>enetration 
of water into the gumbo soils of the Belle Fourche project. 

Water movement in the gumbo soils of the Belle Fourche Reclamation 
Project may be summed up as follows ; 

On a dry' soil, penetration takes places rapidly to a depth of :il)oui 
2 feet because of the cracked condition of the soil near the surface. Aiier 
the layer of easily penetrated soil becomes wet, it becomes so swollen and 
compact that it is nearly impervious, and further water movement is very ''low. 

The fact that moisture can move only very slowly in the wet snrlkv 
soil would make it necessary’ to run water over the soil for a ver> long 
lime in order that any considerable portion might be absorbed. Thi.-' is not 
practicable, for the e.xperiment with a dry' subsoil show'ed that watt-rtmin 
the surface penetrated almost as deep in a few minutes as it did in lodavN 
so that the increase in the amount of moisture absorbed where llu ^^ater 
stands Tor any considerable length of time over that taken in when the 
soil is simply covered w ould be so small as to be negligible. After n held 
has once been covered w ith water little benefit can result from allowing ih^ 
water to stand on or flow over the soil. 

It is interesting to note the radical difference m water absorption 
betw een this soil and the sandy loam soil at Scottsbluff. The maxi mum 
rate of absorption b obtained on the wet soil at Scottsbluif and on the dryj 
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soil on the Belle Fourche project. These diametric differences apparently 
are due to the physical differences between the two soils and show clearly 
that a satisfactory practice on one type of soil may not be equally successful 
under other soil conditions. 

The results of these experiments and observations can easily be applied 
in field practice, and recommendations for methods and practices may be 
based upon them. 

The following points relative to the application of water by irrigation 
to these gumbo soils are clearly shown: 

1) Water should be applied only when the surface is dry. 

2) The quantity of water absorbed w'ill depend upon the dryness 
and the cracked condition of the surface soil. 

3) After a field has once been covered with water, little further 
absorption takes place, and no benefit can result from having water stand 
on or flow over soil which was previously dry' and cracked. 

The following points brought out m this bulletin apply to the cultural 
practices for these gumbo soils either under irrigation or dryland conditions: 

1) No particular method of cultivation will be superior to others in 
inHuencing the quantity of water absorbe<i. since this depends upon the 
degree to w hich the surface soil is dry and cracked. The soil after harvest 
is usually so dry that atmospheric falls are absrjrbed, regardless of the 
cultural treatment. 

2) Since the dry soil is naturally broken up to depths as great as 
would be reached by either deep plowing or subsoiling, these operations 
can be of no great benefit in water absorption. 

3) Some method, such as dynamiting, by which the soil below the 
cracked area could be broken up, might result in a temporary' increase in 
the depth to which water could easily penetrate. The natural swelling of 
the soil, however, would cause it to become compact again every time it 
was wet. This woukl make it necess:iry for the operation to be repeater! 
each year. The oxpen.se such a method would entail would be so great 
that, from a practical [>oint of view, it would not be [>ossibIe to consider 
it seriously. 

'-’3 Oralnlng and Cultivation of the FoUevin Marsh, France. \S o>h 

JcijLs, in AmnoUx de Jrar \\V, No. 137. pp. 32 5;^>4^. > lig. Pan<, 

1916. 

The writer, professor of geology at the University' of Poitiers, gives 
an account of the features of the Poitevin Marsh, a pKain 1 85 250 acres 
in extent and of low altitude, situated in the Deux -.Sevres, la \'end^ 
and the Charente-Tnf^eure, along the littoral- It is an old gulf which 
h'ls }>een filled up since Tertiary times by Quaternary' and Recent marine 
and river alluvia. The marine alluvia predominate, forming the “ hri " 
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of the peasants. It is a marly Scrobicularia (i) clay of modern formation 
To the north-west, the Marsh is bounded by dunes, also of quite recent 
formation. It is a formation analagous to those of the other coastal 
marshes (Aunis and Saintonge. Marais de Do! in France; polders in BeU 
gium and Holland; Thames marshes and Fens in England, etc.). 

The dunes, posterior to the “ bri ”, protect the Marsh from the sea; 
they have often been strengthened by dykes. In certain parts they are 
"" covered by pine forests ; in others nothing but Marram grass {AmiPU}phi(a 
arenaria) is grown. Certain portions have long been in demand for 
market gardens : the fields are “■ buried ”, that is to say a portion of the 
sand is removerl in order to get nearer to the moist layer, the highiT 
borders acting as a protection against the sea winds. 

The inner portion of the Marsh is next examined by the writer, when* 
the thickness of the “ bri ” is very variable, in some spots reaching as 
much as 28 metres. The surface, in the hollows, has l>een covered with 
modern alluvia formed of a clayey-s;mdy silt, often containing vegetable 
remains. The soil so formed is a blackish grey vegetable earth, spongy 
and finely divided, in great ilemand lor certain crops, especially beans. 

In order to exploit the Marsh, both the fresh water and the sea havt 
had to be contended with. Dykes extending further and further west- 
ward have been built as a protection against the sea : i kilometre hag 
been gained in the course of a century. The Isle of Ui Dive, near Cape 
Aiguillon, which in 1755 did not yet form a part of the coast, is now in 
the middle of the Marsh. Draining has had to be carried out as a pro- 
tection against the fresh water: the “ bri ” being impermeable, the level 
of the small watercourses tends to rise after rain and to submerge the 
country'. These small watercourses have had to be dyked and closed b)' 
sluices in order to prevent the tide from driving back the fresh water. 

In order to carry out the work of draining, a portion of marsh was 
chosen untraversed by streams and with a natural tendency towards drying. 
This was then surrounded with a dyke or “ hot ” and within the area 
so enclosed ditches were dug in order to carry off the enclosed water. 

The slope on the external face of the ‘‘ bot ” is steeper than that on 
the inner face. On the inner sitle it is accompanied by ditch known 
as a “ contrebot on the outer by another called “ achenal The 
portion contained within the bot ” is the drained or dried Marsh : that 


(i) The writer projwses ihc adopiion of thii term (used in England since i86S for 
similar deposits) in order to denote the fortimlion or depoaiw of marine muds which have 
filled the inlets of the French litloral since the end of the qaaternary period. .'aT,«A/. 
plana {piptrata) is an edible Iwvalvc mollusc, known u laeagnon or “ lavignon ’ hy 
the fishermen. 

{Ed.) 
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without is the “ wild " or wet Marsh, which serves as an overflow bed 
for the rivers in times of flood. The writer gives a very complete histor- 
ical review of the progress of draining sinc^i the Gallo-Romin period. 

ITie whole of the artificial channels for carrying off the water are 
practically without drop ", if not carefully looki d after they would 
rapidly become choked. Necessity has bred a spirit of coof>erat ion among 
the pedants of the “ Plaine " who are also proprietors of the Marsh. A 
whole system of associations, syndicates etc. has been gradually created 
since the middle ages for the protection of wet and drained marshes, the 
upkeep of the ditches and the removal of weeds in dry years. The State 
bears a [xjrtion of the cost of this important work. 

Thanks to the above transformation, malarial fever has disappeared and 
the whole of the Marsh is under cultivation. The dried marshes possess 
no trees and practically no houses (i). Cereals are tlie chief crops; 
wheat, oats and legumes: garden and fteld-boans. Fertiliser is supplied 
by the cleanings from the ditches. A certain portion is left as natural 
pasture anti serves to rear horses and horned cattle. The level of the 
wet marshes is generally lower than that of the dry. For a long time 
the former were abandoned to aquatic plants ; the inhabitants living in 
huts built of reeds and clay. All this wiis transformed during the course 
of the century when dykes were made separated, from which the 

earth ^'essai^' for their construction was taken. Ujwn the embankments 
{ terrees ) and mounds ( “ mottes ") so formed trees were planted : willow 
ash, osier, iwplar. In the drier portions are cultivated fla.\ and hemp,’ 
beans, beets, the area of pasture has increa.sed considerably since iS66- 
ttwing to the devdojmient of cooperative butter factories. Ceitain 
wet marshes which in 1840 were only worth 4 4. 16s. 3d. {nr acre now 
fetch ten and even twenty times that amount Market gardens {ferre 
^kmnbaud) have been formetl everywhere. At the prestuit day the area 
of wet marsh is 61 750 acres and of drained marsh 98 8o«> acres. I'he value 
of the latter exceeds 120 million francs, the former having an equal or 
even greater value. ^ 

In conclusion, the writer gives an account of the intensive use of the 
water courses as a means of transport. The iiaper contains references 
to a very large number of works dealing with the Poitet in M.irsh. 

224. - Irritation Work In Chill. Oi azo, Rijbk*to i;., in FJ . 4 ^, pp j.j. 

27 4 1 5 ftg. Santiiigo do Chile, NoTeiubcr, 1916. 

The land actually under cultivation in Cental Chili covers 15 04 s 871 
tectares (2), of which 1 067 003 are irrigated, and i cxxi otxt c;.7wWe of 


(i) Wood >3 so rare in the western portion of the JUrsh that anmal dune pre- 
served for drying m the spring and burning as a kind of peai. 

(a) I hectare rr: 24711 acmi 
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jrr^ation. The forests from Malleco to the South are not included in 
the area under cultivation. Irrigation is of great importance to^ Chili 
where the rainfall is practically entirely restricted to the winter season 
and the summers are very long and hot Irrigation work was begun 
more than a century ago with the construction of the Maipo canal, 
following which many other small irrigation works were carried out by 
private persons. Lately, law No. 2953 ordered the construction of 
4 large irrigation canals. Among these latter, the Manco canal, in tlic 
province of Valparaiso, is already well on the way to completion, tht* 
surveys of the Maule and Laja canals are finished and those of the MeUdo 
canal in the province of Linares are well forward. These 4 canals will 
irrigate an area of 120 000 hectares. Further, several projects for dams 
are under consideration. Among these is one on La laguna, a tributary 
of the Elqui or Coquimbo, w'hich will permit of the impounding of 
40 000 ooo cubic metres of water and of the irrigation of the Llqui 
valley, more than 20 000 hectares. In the province of Santiago, the \'eso 
dam will be able to hold up more than W million cubic metres of water 
to organise the district served by the Maisso and to ensure a supply of 
water to a canal which will irrigate the Department of Melpilia. The 
survey of the irrigation works for the Polpaico valley, a little to the 
north of Santiago, is already very well forward, thanks to the possibiliiv 
of using the waters of the Aconcagua. Finally, there is the projeit for 
regularising the Teno, which irrigates tlte province of Curico, and that 
for the Mondaca, a tributary of tlte Lontue which will allow of thr ir- 
rigated area in the province of Talca being greatly extendeti. The 
relating to this last project are execiiterl by the “ Inspeccidn general <!e 
riegos 

320 . — Researches on the Method used for Deternitnlng the Water-content 
and the Dry Matter In Vegetable Products (ii LEHtoiANZKV A. N. ini 
ZaLYGCISE G. I. [Chtmical Lahr^itirry of the SchatilovskaU Agricultural S;nt!.*5, 
Russia} in /K\pHa.u. GiiuTnoit AipniioaiH HseHS 11 . Koccodaqa {Rcvtcx r/ 
Expirimentai A;^riiuUur{ JiJicafid to thi memory of P. S, KossoVITCH), Vol. \Vl]. 
Part 3, pp. 181-150. Petrograd, 1916. 

'rhe results of analyst's of \ egetab)c products are often relate*.! ti^tht; 
dry matter, considered as such when at constant weight In this 
connection the writers had much difficulty during their work in 1915; they 
could not obtain a “ constant weight ” by drying vegetable matter; losse? 
continued to take place for an indefinite period, resulting that no dita 
could be obtained to show* that the water wascomj^etely eliminated. This 
fact induced the writers to study the value of the ordinary method used 
to determine the content of water and dry matter, which consisted in 


(1) See jUso January, 1917, No. 19. 
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drying the v^etable matter at a high temperature (100-105® C or 105- 
no® C) in an ordinary steamovem till of “ constant weight 
work was divided into three parts as follows; 

part /: The writers attempted to define with the utmost precision the 
fundamental fact of the continued loss of weight of the substance at too® C 
ill air. At the same time they determined the products eliminated to 
find out the proportion of water. 

Pari //; They studied the changes during decomposition of vegetable 
matter when the temperature and pressure are changed and the air is 
replaced by carbon dioxide. 

In the first and second parts they studied one plant only, viz. young 
w heat, being unstable and thus being specially suitable for these researches. 

Pari IIP. The writers also studied other plants so as to permit of 
generalising their conclusions. 

In the first part, the substance to be dried was placed in a glass U 
tube with a ground stopper, and which was placed in a glycerine bath 
warmed to a given temperature. A current of warm air, with its water 
and CO, removed by passing through calcium chloride, concentrated sub 
phuric acid and caustic soda, was passed through the Utube; after passing 
through this the air went through 3 U tubes full of calcium chloride, then 
through an apparatus containing caustic soda in solution and in small pieces. 

Results of the Rf.se arches. — During d ty ing of the young wheat 
plants it was noticed that from Uie beginning, besides the water, carbon 
dioxide was given off as well as some organic compounds that might 
alter the results of both acids as well as normal alkalis. In addition there 
was reason for thinking that part of the decomposition products might 
be retained by the calcuini chloride, the latter absorbing them more rapidly 
than water. In every' case the loss of weight of the dried substance is 
smaller than the increase in weight of the absorption apparatus, which 
makes it seem likely that oxidisation and hydration plav a part in the 
decomposition. 

These observations agree with these of Berthelot on the elimination 
ui cirbon dioxide from vegetable matter. 

The decomp<isi lion of the vegetable matter of the young w heat plants 
during diy-'ing at ioo*C ijtcreases greatly; the losses of weight of the 
substance and the increase in weight of the absorption apparatus were 
recorded for 66 hours. This prolonged decomposition does not agree 
Hitli Berthelot’s results, but it is conformed by those of otlier authors. 

The following changes: lowering the drying temperature to 80 and 
60® C - decreased pressure - replacing the oxygen by a stream of CO, - 
varx ing the time the gas passes through die drying substance - have no 
definite influence on the rate of decomposition ; in every case the 1<^ in 
w eight of the drying substance continued uninterruptedly for a long time. 
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The amount of loss depends chiefly on the drying temperature and 
relatively little on the quickness of elimination of water vapour. The 
diminution of pressure and the absence of oxygen had no ap^r«it etfect. 
The importance of the temperature is so great that each given temp^ 
rature corresponds to a given amount of loss, which cannot be obtained 
from a lower temperature no matter how Jong the time. 

At the normal temperature in a dessicator containing sulphuric acid 
and phosphorus anhydride, the vegetable matter continued to weight 
during 4 to 7 months, then a state of equilibrium was set up which may 
not be the end of the decomposition. . . ^ 

These phenomena of indefinitely prolonged decomposiUon during 
drvdng are not only seen in young wheat, but also in young winter rye 
and oats, and the winters have also found them in adult plants ; winter 
rve- oats - flax - potato tubers - mangold roots - clover - lucerne - vetch. 
The young shoots are the most liable to this de composition, especially those 
of winter wheat: in 33 ^otirs of dr>’mg, after eliminating the water, they 
lost about 1.6 % of their weight, whilst adult plants did not lose more 
than 0.6 %. Amongst the latter the least resisunt are beets, clover and 
lucerne, as shown in the following table, where the losses of weight for 
the firs’t 9 hours of drying have been takcm as too. so as to correlate 
the loss of weight in various successive periods ol time. 


Losses in weight during drying for various adult plants, 
correlated whith the losses for the first 9 taken as 100, 
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Conclusions. — The determination of the water in vegetable inaner 
has a double aim: i) to find the amount of water itself; 2) to obtain 
figures relating to the dry matter content, by eliminating the water as not 
being connected with the fundamental properties of vegetable matter. 

The results of these researches have shown that the present met 
for finding the water content does not fulfill these two aims. In fact, l e 
actual water content is not known, as the elimination during drying is not 
pure water, but is a mixture of water and decomposition products ot t c 
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vegetable ma|ter, and the residue after drying is not the pure dry matter 
but is or less oxidised and hydrated. Again these methods are too 
inaccurate to give comparable results: for the idea of constant weight/’ 
under its apparent accuracy, prevents the exact comparison of a number of 
analyses from different sources, because the various' manipulators prolong 
the period of drying more or less according to their personal views. 

To eliminate these incotiveniences, the winters propose to all analysts 
oI vegetable matter: i) to consider the usual method for determining 
the water content as conventional and to abandon completely the ideas of 
-‘constant weight ” and •' hygroscopic water’'; 2) to decide the type of 
water oven to be used, as well as other details of the determination. 

22t) - The Chemical Composition of the Mulberry Leaf. See No. 267 of 

this /iulletin. 

It-! ~ On the ReaUUnce of Plants to Withering. Cav.\r a, y. jnd Parjm. r. 

in BalUttino (teltOrto Hiftanuo tie la K. rnk ersita di Napoli, Vol. \ , pp. 261-273. 

Naples, 191 6. 

The results of a series of experiments made by the 2 writers in the 
B-uanic Garden of the University of Naples, in order to study the resis- 
tance of plants to withering, as well as its relationship to llie nature 
,ind structurti of the soil (period i9J5-[9i6). 

Plants examinkd : Mustard {Sntapis albd)\ Rean { yitia /aba)] 
Chick j>ea {Cicer ari£tinum \ \ Cotton ijlossypium herbaceiim) ; VV'lieat ( 7 >/- 
iiaim vul^are) ; Castor oil plant {Kicinus cotfitnunis): Maize {Zea Mays) ; 
American Sorrel {Rumex vesicanus) \ TrijK)litan Rarlev ( //ortlentn rul- 
: Sea Daffodil {^Paneratium waritimuni). 

riie experiments were sLtrted in the summer of 1915. Cvlindrical glass 
jars holding about 49 cub. ins, were used, being hlltxl with various soib. 
previously dried, and cho.sen according to practical criteria; soils were 
chosen either of workable nature, or of notorious sterility, such as the 
sands and ret! earths of Trij>oli. 

To each jar 25 cc. of water were given to each 6 cub, in of earth. 
Five days after sowing or planting and as soon germination had commen- 
ced, each jar was weighed. The weighing was repeated ew ry 5 or 6 days 
until evident signs of withering were observalde, when the plant was 
removed. Then the dry- weight and the water content of th»' soil were 
determifled. According to the writers, it is not aaunie to define the 
remaining moisture alone as the 7 iil/teriftj^ c&efjuieni, without taking into 
•iccoimt the number of days of grow'th of the plant up to withering. On 
the contrary, the figures for the growth in length and the dry weight of 
the plants have less importance for a short experiment and in a linifted 
amount of earth. The most important experimental results are summed 
up as follows ; 
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. Duration of growth up to withering. — Tht length of the 
resistance varies with the soils and is related to the poverty or richness 
in organic matter that modifies the water capacity of the soils, and with 
the water content of the atmosphere. 

It is usually shorter in sandy soils such as the red soils of Tri|>oli. 
sea or river sands, pozzolona. There is an average of ao days during 
the summer-autumn period of 1915 for the laboratory experiments, while 
there is an average of 28.5 days for silicious soils containing more or less 
humus, such as the soil of the Naples Botanic Garden and two soils from 
Pomigliano d’Arco. 

The humidity remaining in the soil. — The humidity remaining 
in the soil shows important variations, either as to the soil structure, or 
relatively to the hygroscopic state of the air ; while it increases with the 
increase of soil humus, it decreases when the moisture content <>t the 
air increases. The averages are: for sandy soils, 2.518 grms % 11915) 
and 3.040 grms% (1916) and for humous soils, respectively 6.891 grms 
and 6.935 grms '^4. 

The length reached by the plants. — There are only slight 
differences in the average lengths in relation to the various types of soil. 
In fact, for the laborator>' tests in 1915, an average was reached of 
15.08 cm. for sandy and 15.82 for humous soils. In the >916 tests, the 
average was 25.75 sands and 23.13 cm. for the humous soils. 

Dry weight of the plants. — Results obtained by weighing show 
higher and higher averages for plants growm in sandy soils, as against 
those from humous soils. This may perhaps be attributed to a larger 
development of mtxrhanical tissues in the plants from sandy soil, and 
parenchymatous tissues etc. from thosi" of humous soils. 

Specific behaviour of the plants. —The resistance of pl.uus to 
withering may be deduced from the time elapsing belw'ewi germination and 
withering, as well as from the way ’the winter given was used, indicat e<] by 
the water remaining in the soil after the withering of the plant. But. bv 
following these criteria, one is led to accept the idea of a specific tH^haviour, 
which becomes more evident on taking averages for each plant Ixith 0! 
the duration in days and the water content remaining. 

Table 1. — Average duraiion . 

J915 Tests 1916 TtsU Glau.lu»tM Witt (ty’S i nr 


Mu'itard .... 24 day? liean 23 . 5 <Uy!i. Wheat f>a3diy> 

tiean 19.5 . Chick Pea ... 30 » Barley 67.5 » 

Cotton 21 > Maize 24 » Amcricu SchtcI , 84 5 ' 

Wheat aS * Castor oil plant, 35 • DaBbdil. ... loo 

Chick Pea , . , 27,5 > 

Maize 38.5 » 


Castor oil plant, 35 » 
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From the figures in Table I, it b seen that in the various expe- 
riments, there is a notable difference of duration between a minimum of 19.5 
days (Bean, 1915) and a maximum of 100 days (Sea Daffodil 1915-1916, 
in glass-house). 


Table II. — Average remaining knmidiiy. 


*915 T«t» * Te*t« 

Mustard, . , Bean, . , . 3.830 grm % 

Uwn .... 5.000 » Chick Pea . . 8,655 

Cotton . . . 5*574 * Make. . . . 11,405 « 

Wheat, . . . 4-935 * Castor oil plant 4.965 

Chick Pea , . 4 *<>3 5 
Maize, . . . 7'57« • 

oil plant 5.545 • 

The figures of Table II show a \ery different s|jecific Ix'haviour for 
the difierent plante, for they may vary from a minimum of 0.663 grm V, 
(Sen Daffodil) to a maximum of 11.405, grm “ (.Mai^e, 1916). Thus one 
^cts spe-cific values that are noubly different both as regards the duration 
oi the plants and the utilisation of the water. 


OlaM'houkC tesu 

Wieat , . , 2-950 grm «/<> 
Barley. . . . 2,830 
American Sorrel 2.643 • 

Sea DaBbdil , 0.663 • 


- The Functloit of Anabiosis In the Hibernation of Winter tirain Crops. 

S.xBACHNucov, V. in jKypHaji Ouuihou ArpoHMsiti nxeuii H. (\ Kr»rcoiiHHa 
of Exptrimcntil Ai^ronomy dedkaUd fc tke mtmiyry of P. S. KossOvitch 

Vi.:, wn, No. 4, pp. 334-335. P<?trograd. 19J6. 

The writer summarises the observations and theories of A. .Steboi t on 
the question of the hibernation of w’inter s<:rvvings. 

According to STEBt)rT the d^^ree of the winter check depends 
largely upon the variety. Observations at the Sarato\ Agronomical 
Station have shown that during the winter 1914-J915. plants witli an 
erect system of stooling succumbed whilst those with a spreading system 
withstood the cold well and gave a crop. 

The samples from the collection of winter wheats har\^ted in 1914 
at the Saratov Station braved differently during the autumn of the same 
year; notwithstanding the favourable conditions of temperature and 
moisture the plants resulting from these seed samples suspended growth 
m length and swmed to concentrate their aaivity on preparing for 
ibernation. On the other hand, several other types from this collection 
continued to grow, possibly with kss energy as the temperature gradually 
fell but in any case without definitely reaching the growth suspension 
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Stage ; apparently these types were not preparing for hibernation but had 
merely suspended their ordinary physiological processes on ac<x>unt of 
lowering of temperature. 

In order to explain this difference, the writer considers that the 
suspension of autumnal development of winter wheats may be the result 
either of a simple reaction against lowering of temperature, or else from 
the passing of the plants to the anabioiic state, analogous to the anabiosis 
of animal organisms (i). 


(i) lu a paper entilled .Anabiosis and its importance in agriculture* (VjWKoe 
XocUHCTBOH -I'fecoBOJtCMBO Agrictiltuye dnd SylvimltHTt^ \ol. CCXL, Vear LXXII, pp. 

354, Petrograd, Noveml)er 1912, P, Bakhmei ikv describes the method he employed 
in order to induce, under the action of low temperatures, the aaabiotic state in an aDima], 
i, e. the state in which the animal no lunger gives any evidence of life. 

A given animal B is placed in an a r l>alh (fig. I f surrounded by a mixture of 
pounded ice and salt ; the water resulting from the melting of the ice is eliminated by 
the siphon C ; the temperature within the recipient is lowered to ~ 23" ('. The tem- 
perature of the animal is mciLsured with the aid of an electric thermometer composed yf 
two fine metallic threads and /> (one of iron, the other of nickel), soldered together n 
one extremity which is then inserted in the hack of the animal jP, if an insect, or in Lht 
anus if it is a mouse, for instance. The free ends of both threads are then coenccici 
to a sensitive mirror galvanometer. 



(B = body of an insect:. -- anatMotic *taUJ. 

Shortly after the animal has been placed in the cold air bath, readings of Us icnipd 
rature must be made .si intervals of one minute : at firet the temperature falls in rcgulsj 
^hitm but IK) sooner has it reached the pmnt T*, (which, for insects, is in the neighbod 
hood of — ' 10® C) than if makes a sudden jump to vV, about — I®. 5 C. Jor a fefj 
minutes the thermometer remains statiooary at this point, after which it begin.s to kf 
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It is thus legitimate to suppose that the various types of cereals 
je capable of differing with regard to the anabiotic state; thus, those 
ctcmIs which are incapable of assuming this state must often fall easy 
ictims to the cold. 

Such types are probably most frequently encountered among the oats, 
Kirleys an<l winter wheats distributed over the southern part of Russia ; 
Kese are. at bottom, “ spring cereals but require to be s<jwn early as 
Uev need low temperatures if their later development is to be stimulated 
in normal fashion. 

On the other hand, the varieties which are capable of assuming the 
anabiotic state may support even very severe winters, and the more 
thorough the anabiosis the easier they ydll do so. 

sWiy (lig. 2). When the Icmpcnlurc rc4chc»i — 4*^5 the writer has shown that 
jll the liquid* cooUined within the animal Ijody sojidify, , 

This mark* the Ixginnjog of what the wrder calls the ona/iioik stale, where circu- 
ItfioP, respimlion and nutrition completely cease. If, subsequently, the tempemtuie falls 
as low ail the point 7 ", (usually — 10^ Cl the animal will perish. 

The limits of the anabiotic state thus being the point A ( — 4 *- 5 l and tlie point 
Ta (about — 10^^), in order to revive ihe animal it must be withdrawn from the 6rst 
air l«th when its body temperatore falls between these limits, e. g. at •7'^ and placed m 
Mother air hath the temperature of which is more or less coastant lietween the bmits 
I— 5“ and 9*. The animal may be kept for any period without dying. If it is rentoved 
Imd kept at room temperature it will revive. 

To sum up, F. Bakhmemkv defines the anabiotic state as the slate of ioterruiAion 
j! the Vital fujsctioDs prior to the resumption of the same. 

In l>r. HeINKICH .ScuMI^iT'S I rt!rr Bi^Iogie (I.eiprig, iqlli on page 15. 
ender the heading .\SabIusJS one reads ; « Many invertebrates (or their genus i possess 
the faculty of pa<i$ing through periods of extreme drought or ext*essire tx>ld m a state of 
qiparent death, and of subsequently resuming life when the environmental conditions are 
mure favourable. 

This reawakening to life is terme^l Aft^Ahiis and animals possessing this faculty are 
said to be atta^u^tu. 

In the NouvKAf Larous^e itJ.fSTRK. Anabiosis is defined as fojlow.s: « (from the 
breck ■ivnBitu'i:'; = resurrection); return to life, after an interruption of the vital 
functions presenting more or Ics* the character of death. is very common in 

the plant kingdom. See Rbviviscence (synonym). 

I'nder this heading one also sees : * Deaaicated organisms no longer show any of 
Ihe characters proper to living ladings: their state is intermediate between life and death; 
ii is the iiitemt dtath of ClaVIiK Bernard, the ap’Partnt dtoiA of the tiemians the ej»r- 
wis of Prkyer. It must be interpreted as o protective acquisition of organisms exposed 
n alternative conditions of dtonght and humidity 

In Fv’nk’s Standard Diction arv ok Enoush Language (I x>ndon and New York, iqr 1) 
iNABiosis is defined thus: « (from the greek 4tv«pui» = to resuscitate); a coming to 
if® again, resurrection* — Anabiotic: medical term; restoring animatiem, aciit^ as a 
timuUnt. 
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Numerous obser\'ations justify the supposition that for these tyj,^ 
the critical period is not winter but spring, that is to say, the season in 
which they lose their faculty of anabiotic defence as a result of the 
awakening of their vital tunctjons. 

229 > Effect of Sodium Salts in Water Cultures on the Absorptlao of Plant 
Food by Wheat Seedlings - Bkrazealk, J. inJourMai 0/ A^imitural ktsc^nck 
V0I. VII, No. 9, pi>. 407-416. WashiagtOD, D, C. November 27, 1916. 

These experiments were undertaken to determine the extent to which 
the presence of the various sodium salts commonly found in alkali soils 
affects the absorption of plantTood elements by wheat seedlings. 

Sodium salts used: chloride, sulphate and carbonate in concentration^ 
ranging from 50 to 1000 parts j>er million in solution by weight. 

Standard nutrient solution of 200 p. p. m. of NO3 as sodium nitrate 
200 p. p. m. of KjO as potassium chloride and 130 p. p. m. of Pi), a.*) 
sodium phosphate together with calcium carbonate in excess. 

Variety studied. « Minnesota Bluestem » C. I, 169. Triticum vul^an. 
The percentage of nitrogen absor!>ed does not appear to l>e mea. 
surably modified by the presence of any of the sodium salts investigated in 
concentrations up to iooop. p. m. Sodium chloride in these concentrations 
does not affects the absorption of phosphoric acid to any noticeable extent 
but slightlv depresses the percentiige of potash absorbed, as is shown bv 
Table T * 

Table I, — hfFecf oj sodium chloride and sodium sulphate on the absori)tm 
of nutrients by u'heat seedlings. 
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Sodium sulphate distinctly depresses the absorption of potash and of 
phosphoric acid, sodium carbonate causes a more marked depression in 
the absorpdon of both potash and phosphoric acid, as in seen from 
Table II. 

Table II* — Effect of sodium carbonate on the absorption of nutrients by 
wheat seedlings. 
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The depressing effect of sodium carbonate is shown in concentrations 
as low as 100 p. p. m. The presence of even minute amounts o( sodium 
carbonate in the soil may have a marketl deleterious effect upon the me- 
tabolism of small'grain crops, especially during germination, since at that 
time tlie secdlii^s require to absorb a large quantity of potash. 

230 ~ The AssimJUitkMi of Nutrients by the Rice Plant: Studies made in India. 

— flATJNORA Nath Skk in .4:p i. ttitift j/ fiaotreh tnsiitutf, Pusa, lyuIUtit* No. 6$. 

pp. I'l}. Calcutta 1916- 

The result of experiments in the ;iSsiinilation of nutrienLs by the roots, 
culms, leaves and seeds of the rice plant. The samples were taken at 
different stages: — L very young seedlin ^ — 11 . seedlings ready lor transplant- 
ing— IH. adult plants in pre-ffowerii^^ stage — IV. plants Iteginniug to flower 
— V. grain in milk stage — VI. plants ready for harv est ~ VFI, plants in 
dead ripe stage. 

Nitrogen. — During the very voting seedling stage, the r<X)ts contain 
i^per cent of nitrogen which falls during the 2nd stage to i perocnt, during 

E 3rd stage to a74 per cent, and during the 4th stage when the grain is 
rcely formed to 0.52 per cent, at which figure it remains practically 
istint until the plant is quite ripe. 



360 agricultural botany, chemistry and PItySIOLOGV OF PLANTS 


In the above-ground parts of the plant, as in the roots, the nitrogen 
percentage diminishes as the plant advances in age. It decreases from 
348 per cent in the Yery young seedling, to 0.80 per cent at the time of 
harvest. The fall is especially rapid between the 1st and and stages, during 
which interval the nitrogen content decreases from 3.48 per cent to 1,34 |a;r 
cent. During the and and 3rd stages, the leaves are much richer in nitrogen 
than the stems (2.1 1 — 0.77 and 1.44 — 0.79 per cent resp^tively). .\s 
the ears form, both the leaves and the stems lose their nitrogen. The 
nitrogen accumulates most in the grain (1.6 per cent), while tilL the other 
parts of the plant contain practically the same amount (0.5 per cent). 

Phosphoric acid. — In the roots, the percentages of phosphoric acid 
fall as the plant advances in age: from 0.37 percent in very young seedlings 
to o.ts per cent in ripe plants. In the al«ve-ground parts, on the other 
hand, the phosphoric acid content decreases from 0-40 iier cent in the 
young seedling to 0.22 per cent in the plant just before flowering, but rises 
again when the grains fill up (in the early stages of the riliening of the 
grain it reaches 0.3S per cent) to fall again to 0.26 per cent at the time 
of harvest. Till about the time that the flowers appear, the roots and the 
above-ground parts are about equally rich in phosphoric acid. With the 
emergence of the panicle, the phosphoric acid accumulates more in the 
above-ground parts than in the roots. 

As the ears mature, there is an accumulation of phosphoric acid in 
the grain, while the other parts of the plant become poorer, all ultimately 
containing about the same percentage: 0.15- 

Potash. — The percentages of potash in the roots are the same in the 
nrst and sei'ond stages (1.85 - 1.9 1 per cent). Afterwards, they decrease 
progressively, falling to 0.66 at the time of harvest. 

The percentage of potash in the leaves and stems, on the other hand, 
reaches its max inrum in the third stage, before the adult plant has yet 
flowered (313 cent). 

Assuming the average yield ot dry grain to be about 900 lb. per acre, 
it is seen that, neglecting the amounts absorbed by the stubble and the 
roots, such a crop removes trom the soil 29.33 nitrogen, 9.64 lb. phos- 
phoric acid and 49.69 lb. potash. These figures give an iilea of the amount 
of manure required by rice. 

•Since practically all the nitrogen, phosphoric acid and potash are 
absorbed l)y the plant in the early stages of its growth, it is essential that 
manure should be applied in good time. I.ater on, during the 
following transplanting, manures might be of indirect advantage, but after 
the formation of the ears, the amounts of plant food material uken up 
would be negligible, as the absorption processes then are su^rseded by 
assimilation and the translocation of the materials absorbed which continue 
to accumulate in the grain. 
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j u - StydlM on Oat BreedtoR to Maine, United $Utes. Selectloa within 

Pure Line*. - Surpack, M,. Frank, and J‘earl, Raymond, in Maifu A^uu/tura/ 

£xptrimmt Station, Bulltim 235, pp. 1-40, Orono, Maine 1915, 

Previous to J910, it was almost universally assumed that small fluc- 
tuating variations were, to some extent at least, inherited. It was further 

believed that such variations were cumulative in effect, and that subsUntial 

progress in breeding in a desired direction could be made by selecting 
in successive generations, those individuals showing the given character in 
the most pronounced fashion. 

But UE Vries’ mutation theory and the study of Mexdei.’s law have 
shown that variations caused by external conditions are not transmitted 
in any degree from one generation to another, and that individual cha- 
racters, both in animals and plants, are inherited as units. The germ 
plasm is no longer regarded as a plastic substance that can be moulded 
by the environment, or by selection, but rather as a mosaic made up of 
a vast number of definite, stable unit.s. As small fluctuating variations due 
to changes in environment in no way influence these independent units, they 
cannot be inherited. 

In 1903, as a result of many experiments, Johannsen announced that 
in self-fertilrsed plants there was no effect of selection within a ■ pure line 

He defined a “ pure line‘s as the offspring of a single, self- fertilised, ho^ 
mozygotic individual 

The article analysed gives the results of.y successive years of selection 
within pure lines of oats: 20 pure lines reprraenting 13 varieties were used 
and over 12500 plants. 

The characters studied were weight of grain - weight of plant and of 
straw - height of plant — numtier of culms, and the correlation between tlie 
number of culms and their length and grain yield. 

Grain Yield. — In the case of each line, tlie selection was carried 
out in 2 opposite directions : from each gener.ition were selected the most 
productive individuals (the (lositivc, or -i- deviations') and the least pro- 
ductive individuals (negative, or - deviations) for the purpose of calcu- 
atinvi the phis, or minus, de\ iations in the successi\ e generations. Finally 
m «,ch of the two group,s, the rows of plus deviations and those of ininu^ 
cviations were estimated. Table I summarises the results produced in 
3 succeeding generations by selecting individuals having a larger, and those 
having a smaller, yield than the average plants of the row examined. In 
1912, there were 82 lines grown from plus selections made in 191 1, j. c., from 
idants whow yield was above the average of their respective pure p,irents. 
Likewise there were 74 rows from minus selections made in 1911, The 
p us selections showed an average plus deviation ol 9.02 gm. per plant, 

■ t IS to say, each plant weighed on an average, 9.02 gm. more than the 
^tnt plant selected in 1911. 
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On the other hand, on the 74 rows from the mmw sctectioos^ tl^ average 

minus deviation is 5,92 g*n. per plant. « . . 

Of the 82 first lines there were 44 rows with a total plus deviation 
of 5842 gm. while the 38 other rows had a total minus deviation of 42,53 j>m. 
There is thus a difference of 15.89 gm. due to selection. 

Im the same way, of the 74 second lines, 41 showed a total minus 
deviation of 53.33 gm, and the other 33, a total plus deviation of 37.62 
viz., a difference of 15.7* ?m* selection. 

There is therefore apparently a decided effect of the selection made 
in 1911 upon plants grown in 1912, but in the writer's opinion, it is rather 
a physiological than a genetic effect. It is possible that the larger, and 
consequently more vigorous plants, produce grain which has more nour^ 
ishment, or which for some other reason, gives the new pl^t a l)etttr 
start. In fact, in the 2nd year, 1913, the effects of the selection in 1911 were 
already less, and in 1914, they had completely d^ppeared. Kurtlier, 
the plus selections showed a deviation in the direction opposite to the 
selection, just as the minus selections gave rise to individuals with hij^her 
yields. 

In 1914, of the 84 lines produced from the seed of individuals se- 
lected in 1 91 1 for their greater productivity’, 38.5 gave a toUl positive 
deviation of 50.88 gm, while the 45.5 others showed a total negative de- 
viation of 56.84 gm, or a negative difference of 5.96 gm- 

On the other hand, of the 94 lines of plants of low yield 49 gave a 
total negative deviation of 61.04 gm. and the remaining 45 a total posi- 
tive deviation of 66.91 gm, or a positive difference of 5.87 gm. 

Thus, in the 3rd year ; selection which was practised with the intmtion 
of obtaining increasingly productive, or increasingly unproductive. t>'p<5 
respectively, produced exactly the opposite results. 

If the posidve effects of the selection of small fluctuations in the ist gen 
eration were due to a true change in the germ plasm, the results ob- 
tained would be evident after 2 or 3 selections in the same direction, where - 
as the exact opposite is the case. 

of plants, ~ The analysis of the selections for height of plants 
shows the same results as were found for grain yield. Table II sets torth 
the effect of the 1911 selection of the taller, or shorter, individuals !*cb>ng- 
ing to the 1912, 1913 and 1914 generations. 

Conclusion, — The writer concludes from the data obtaiawi from these 
experiments, which lasted for 3 years and were based upon, and controlled 
by, biometrical laws and formulae, that the selection of fluctuation^ b 
to no positive results. 
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f Am,K I. — The effects of the igrr plus and minus seUcUon (for ^rain 
yield) in the three succeeding years. Deviatiom in gms 
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Tab I E n. — Effect of the /(>// selections Jdr Height of Plant upon the 
Rons in each of the three succeeding years. Deviations in centimetres. 
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232 - A GeneUc Study of PUnt licifht In Phnarntun v^ttgari*, — 

K, A., in Hmlktm &/ Me AgrifuitHrat Sistion f A Mu-Mw. \o. 7. pp. 3*7 T *%. K» 
l.mcoin, 1916. 

In Phaseoius vulgaris the habit of giowth^ the numl>er of iniernodes. 
and ibe length of the internodes, are 3 characters whfch are correlated 
«ith one another and \8'ith the height of the plant- 

In a series of crodsing experimehts carried out with the greatest care 
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at the Agricultural Experiment Station of Nebraska (United States), the 
writer has studied the nature and behaviour of these characters to the 
third generation of hybrids. Growth habit — Common beans are of 
2 distinct types with respect to habit of growth: they are either dete r 
minate, or indeterminate. In the former type, the growth of the plant 
ceases on the development of a terminannflorescence and the number of 
internodes never e.xceeds 8; while in the latter, the flower clusters are 
inserter! laterally in the nodes, and the growth of the axis is terminated 
only by accident, unfavourable surroundings, the drain of seed production 
and the like. For the sake of simplicity, the terms “ bush ” and “ jx)le ” 
are substituted for '‘determinate” and “indeterminate'*. 

If we assume that the character of indeterminate growth is due to 
the presence of a factor (^4) and the character of determinate growth to 
the absence of this factor (a), then as every individual is due to the fusion 
of the sexual elements of both parents, the pole beans may be represented 
by the formula .tA and the bush beans by the formula aa. 

On crossing A A with ca, we shall obtain for the hybrids of the F, 
generation, the formulae Aa, or a A. What will be the behaviour of these 
hybrids? We might theoretically predict that they would be intermediate, 
that is to say, plants of determinate growth, in which, how^ever, the ter- 
minal inflorescence would appear much later, not till from 15 to 20 inter nodes 
had been formed. But, on the contrary, all the 981 individuals of the 
Fi generation, showed the indeterminate type of growth. Thus A is do- 
minant as regards a. 

The examination of the hybrids of the 2nd generation confirms what 
has been said above. For, if A and a were equally potent, the fusion ot 
Aa with aA would produce: A A, aA, Aa, aa^ that is to say ol the 
descendants would be like one parent, ‘ ^ would be like the other, and 

would be of intermediate character. Fr()m i 104 Fj (2nd hybrid 
generation) plants, the writer, however, obtained 832 indeterminate ami 
272 determinate in growth, a ratio of 3.01 lO.qq, which is very near the 
theoretic ratio of 3: 1. It can be said then, by way of conclusion, that 
in Phaseolus vulgaris, indeterminate and determinate habits of growth 
constitute a simple memlelian character-pair with indeterminate habit 
completely dominant. 

Length of interxodes. — On crossing the pole bean, “ .Snowflake ' , 
(average length of intemodes 22.5 ^ 0.32 mmO with the bush bean. 
“ Tallbush (av erage length of internodes 44.76 ^ 0.93 mm.) the internode 
length of the hybrids of the F, generation was distinctly interme<liate 
(29.62 ± 0.59 mm.), while in the F3 generation it was very variable, but 
always within the extremes of the parent plants. On the other hand, the 
height of the F, plants was by no means intermediate between the parents, 
nor was the Fa range in height confined to the parental extremes. In 
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other words, in the F3 generation, some of the plants were shorter, and 
otlicrs taller than either of the parents. It appears a clear inference from 
these data, that a tall race of bush beans (like “ Tallbush ”), which inherited 
its relatively great height from a tall polc'bean parent of an earlier cross, 
has transmitted tallness to its pole-bean progeny of the generation 
when crossed with a ver>' short pole- bean (like *' Snowflake ”). Other 
fjictors for heght of plant are, then, inherited independently of habil of 
growth. 

Number of internodes. — The observations made on this subject 
have led to the same conclusion as the study of the length of the intemodes. 
The genetic factors concerned in the determination of number of internodes 
in bam plants are distinct from factors for habit of growth and are inherited 
independently. It is possible, from a cross between a pure strain of bush 
bams and a pure strain of pole-beans to isolate typt^s both of bush and 
poles-beans with other internode numl>ers than those of the parent races. 
There are thus, at least, 3 factors influencing the height of the plant of 
Phascolus vulgaris and though they can be trasmitted independently of one 
another, they necessarily influence one another during the development of 
the plant. But the action of the factor A is dominant and suppresses the 
factors B, C etc., of which the effect is only seen in the variations occurring 
in the F* generation. A combination of the multiple-factor and the single- 
factor h)"potheses best interprets and explains the phenomena treated 
alx)ve. If we adopt the single- factor theory and try to interpret according 
to it the variation in the F; hybrids, we shall be obliged to admit that the 
potency of this factor can be modified and remcdifie<i in the most different 
and inadmissible ways, w^hile (m the other hand, the theory of multiple- 
fictors cannot explain the mendelian regularity of the segregation of 
characters in the F, and K, generations. 

^33 - Some Recent Investigations in Sugar - Beet Breeding in tlie United 

States. — PRircHAEu, J. KRtoKRitK, in VAe u'aurtij Vol LXIl, No. 6, 

pp, 423-465, XXXll TfthlK, 51 fig,. Chicago, Illinois December 1916. 

The .selection and improvement of sugar-beets based on the determina- 
tion of the roots w’ith tlie highest sugar content is a task requiring a 
large amount of analytic work. This js shown by the records of a single 
European beet-seed Company which analyses over 300,000 individual beets 
a year. It has, however, apparently been assumed upon theoretical grounds 
that a high percentage of sugar tends to be transmitted, without regard 
to the possibility of its being a fluctuating character and therefore not 
transmissible. 

The writer has tried by means of numerous researches and experiments, 
to c^stablish a more economical method of selection based on the selection 
of characters and on a more exact knowledge of the principles and laws of 
heredity. 
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The material employed consisted of: 

(f) An American variety of siig«r-beel known as « Morriawi’s KWnwanrieben ». 

|3) An unnamed variety obtained at Madison by making selectfcms from ii ford^a 
varieties {* Madison Original SrfectioM*). 

(3) Five South Dakota varieties bred for several years at Hrookings. 

(4) An oW well-esUblished Enropemi variety « Kleinwantlcben’s Or^al*. i bis 
variety is very uniform, most highly bred and very widely used and was employed hy the 
writer for the purposes of control and comparison. 

Most of the data given in the graphs, except where it is specially stated, 
refer to “ Morrison’s Kleinwanzleben 

Correlation between seed yield in mother beei^ and the 
SUGAR content OF THEIR PROGENY. — Positive correlation between 
extractable sugar and seed yield would constitute a very desirable relation 
ship, as it would permit of the two characters being combined in a single 

Table I. — Correlation between the seed yield oj the mother root- 
and the Sugar Content of the succeeding Generation. 


Seed yield of the motkcr^cets [from j-j to gj /). 



PLAHT BREEDmO 


Tfn 


Table II. *— CarrelaHon between ike Mother Beets and Their Progeny 
jnm the Poini of View of the Jollowing characters : -^Percentage of sugar - 
amount of sugar per root - JVeight of root. 
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lype and gradually improved. On the other hand, a negative correlation 
would lead to selection of roots with small seed yield. What is of 
importance is not so much the correlation of these two caracters in the 
mother beet, as the correlation between the seed yield of the mother root 
and the sugar content of the succeeding generation. A glance at table I 
page 3 6) shows that the percentage and quantity of sugar varies in an 
irregular manner. There is therefore no correlation between the above 
mentioned characters, so extensive selections may be made for freer seed 
production without danger of sugar deterioration. 

Transmission of selected qualities of mother roots. — The 
selection of mother roots for the purpose of starting a new family of beets, 
or improving one already established, is usually made upon the basis of 
sue, shape and percentage of sugar. Little is so far knowm as to the 
transmission of these characters. In the early period of beet breedmg they 
appeared to improve through selection, but this was at a time when the 
niaterial was very variable and full of distinct physiological species. Xoiv, 
the poorer ph3rsiol<^ical species have been eliminated and the fi?w good 
varieties characterised by aiae, shape and sugar content have been retained. 
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The result of this selection is, that all varieties are now very much alike; 
moreover such root characters as size and sugar content, arc markedly 
influenced by the environment, which causes considerable fluctuations 
that are not transmitted. Table II (page 367), which gives a summary 
of the biometrical data regarding the above mentioned characters, shows 
that there is no correlation between percentage of sugar, weight, or su^ar 
content of the root and the average value of the same quality in its 
progeny. In fact, the poorest roots make as good progeny records as the 
best roots. Therefore the customary practice of selecting mother roots by 
current physical and chemical means is no more effective, and is a much 
more costly method than taking roots at random. 

Transmission of characters of selected families. — Avemge 
root weight, and average sugar percentage are^the two characters deciding 
the relative value of families of beets grown under identical conditions. 
But these characters are easily modified by external agencies, and the 
fluctuations greatlv exceed the real differences between sugar-beet families, 
so that it appears impossible for the characters of each family to be 
transmitted. 

The results of numerous data collected by the writer are as follows; 


I) From the point of view of the percentage of sugar there is no correlation l>r- 
tween the individuals of 2 successive generaiioas as this example shows: 


Aver.ige percents 
of sugar 

ID beet n><'t famUio 



o, 229 0.072 


n 1912 14, 07 L o. 063 ( 

In 1914 31.610. 074 I 

2) From the point of view of the amount of sugar per root, there is also no cor 
relation between successive generations : 


Averajj^e amount 
nf iiigar 

per in b«t families 
(lo ouncc*> 


(“jiefsiciect 

d 

cor rei.> ti c 


n 1908. 
In 1910. 


2. 33 :i. 0.014 t 

3. 69 t o. 042 1 


0.031 0.060 


3) There U no appreciable- correlation between the avenge weight of root of tlie 
parents and the average percentage of sugar in their deacesdanu. 

C^ffwient 

«r 

.Average weight of root in onsces 
in beet families in 1906 . , 18.8 r o. 391 

Average percentage of sugar in / 

beet families in 1908 , . , 21. 7 r 0,077 7 


0.056 : 0.091 
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4 From th« point of view of tlie avcmgc root weight there is tio correlation in 
succeeding generations. 


Averue weight 

of root 
(in ounce*} 
in beet 


Ccefhcient 

of 

corzelation 


In i(;oS . . . 10, 74 : 0.067 j| 

In IMIO 20. 57 o. 261 i o 0.059 


We are not justified by these facts in concluding that no real dirterences 
in yield and quality occur, however, as real tlifferences may be obscured 
by fluctuations. The most we can siiy at present is that family differences 
of this character, as determined by current field methods, are not per- 
manent 

Deterioration From Lack of selection. — There is a current belief 
that su}rar-beets deteriorate in percentage of sugar when selection is discontin- 
ued, Imt this has not Ix^n proved satisfactorily. A gradual dfcr^ase 
for a limited^ period is not necessarely indicative of permanent redudmu 
as such environmental factors as sunshine, temperature, rainfall, time of 
planting, fertility of the soil, <lrainage and cultural methods, all var> in 
difierent years and these variations affect the percentage of sugar, which 

Table IJL -- Comparison of Morrison's seUeUd mother beet seed with 
Morrisons commercial seed. 
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may fall for 2 or 3 consecutive seasons, and then rise under nnjre 

favourable conditions* 

If sugar-beets deteriorate from lack of selection, commercial scn^d 
should produce poorer roots than the seed of selected mothers. In order 
to decide this question, a comparison was made in 1913 by mixing st-ed 
of highly selected families of Morrison's “ Kleinwanileben " and planting 
it beside the commercial variety of the same stock. The results are given 
in Table III (Page 369). In every case the commercial seed produced 
the roots richest in sugar, but they were somewhat smaller than roots 
from the seed of selected mothers (average difference 11.79 gm. per plant), 
but this is equivalent only to about 0.03 per cent sugar, while the average 
difference obtained was 0.5. Thus the commercial seed appeared to 
improve. 

From these observations it may be concluded that continuous selection 
of variations in no way improves the useful characters of the beet root, 
since these differences are mere fluctuations, due to external causes, and 
are therefore not transmissible. 

234 — Productioa of Seed of Sugar Beet la Russia. — I. Production of Sugir 
Bed Seed in Rus-ia by jielection of seeds produced in the country, in Iljni.iujeaij 
*Ki. ni^ejtiTaiueuHOH bt. nHUHc'iejKTito ;toKjajHofl ^snscKt II|iaR.u*Hi« 

H>xuo- I’Yi txsro OfimeftBU lIooutpeHix a (’ejbcxoft 11 ponHutivu 1)01*18 

HO Boo|Hxy o Mtpa.\T. Ki (/>e3Te«?eHiifj Poena cteuoBH^Rtfin. niHiinHUMu 

xaiO'iHuak aaTepia.wiJ*b. {^ApfenJiat A> iht Htport frtstnkd ta tki Minutry oj 
AgrUulturc H' tht Dirution of tht StHuty of SotUktrM hussia Jot tki tniouto^mni 
of agriculturt and agruullural indusiriis^ on the question of froviding Russui 'oitk 
sugar bat seed from local picked sources), pp. 1-164. Kiev, 1916. — II. fKRioi kov. 
X. A.), Sugar Beet Seed in Russia, in ^leiuejtiik^ecRSll raaera {77u JgrkudurA 
Cazetie, No. 38 (i54), pp- loiS-ioio. Petrograd, 1916. — HI. Pneiseni M.itc of 
plant- breed mg in the Government of Podolia. m IIoAOJbctiS XocsSMt. { Th< VvilciiM 
Agriculturisf), No. 78, pp. 17-22. Vmniza, 1916. 

I. — According to this Report, the world’s production and consumption 
of sugar beet seed for the last few years has been as shown in Table I. 

The above table shows that the production of commercial sugar 
beet seed is essentially concentrated in two countries; Russia and Germany, 
and their united production represents 9/ioths ofthat of the whole world. 

Table II gives an idea of the development of this branch in Russia. 
It has been compiled by the Department of Customs and relates to the 
period 1900-1913; in addition to the total figures, those for Germany ;ind 
Austria are also given. According to this table, Russia who, at the begin- 
ning of the period 1900-1913 imported sugar beet seed, has now become 
an exporter. 

If the two principal characters only of the sugar beet be considered, 
sugar content and sugar production per unit of area, 3 periods may be 
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' Table I. ^ W^rltPs production and consumption 
of commercial seed of sugar beet. 





Productioa 


Coiivumpti<^ii 


Germany , 



573 300 quintals 

147 420 quintals 

RttftiU . . 





2S6 6$o 


Austria « . 



49 too 


I 31 640 


■ Holland . . 



4 900 


M 740 


Kraocc . , 



8 190 


57 330 


I>eDrnark . 



..... 2 460 


8 190 


Dtilgiom. . 



-- 


13 100 


Italy . . . 



— 


13 too 


Spun . . . 



— 


12 380 


Sweden . . 



— 


6 550 


KouroaaU . 



— 


4 900 


SwiUerla&d 






290 


Serbia. . 



— 


980 


Bulgaria. . 



— 


i 310 


KngUnd . . 





410 


America, , 



~ 


81 900 





I 003 220 

quintals 

780 790 quinlaU 

Table II 



Russian trade bi 

seeds of sugar beet 





front 1900 to 1913. 






lisport* 


Keputti 



QiMtf irf uf |tr»*n TuUl 

QtULatity uf £nlo 

ToUI 

V < i r ifi 

cbo^»H« uf autotal* ti; value 


value 






^ 

ID tlioaaaad 

Germaav AtutTis 

' I uUJ 

Au«tri> 

francs i/ 


- 

- 

“ — 


~ — 

— 

1900 

45 

36 

7 I 806 

2 

0.5 * 

119 

t9<;H . . . 

36 


4 I 420 

4 

0.6 3 

170 

1902 - . . 

36 

3 « 

4 I 350 

2 

0.8 2 

J 78 

1903 

tS 

16 

4 617 

3 

13 16 

127 

tq 04 . . . 

tS 

IS 

2 4^1 

3 

5 * 

125 

t 905 , . . 

11 

7 

3 420 

9 

2 8 

952 

1900 . , 

7 

5 

2 473 

3 

«-5 3 

111 

I907 . , . 

% 

S 

4 356 

4 

0,6 3 

109 

1908 . , . 

8 

S 

2 370 

4 

0.7 3 

U 9 

*909 . . . 

21 

14 

t'» 566 

50 

9 40 

1 917 

1910 . . 

7 

4 

3 376 

29 

23 

I 407 

1911 . , . 

tt 

5 

2 524 

178 

29 146 

23 530 

1912 . . . 

9 

S 

— 728 

99 

28 71 

12456 

* 9 L> . . - 

10 


— «35 

126 

— — 

9905 


ft] X iiuUrtakl JB t.96 cirtl. 

I fnat s 4 d «( f«r. 
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distinguished in the history of the production of this plant. This results 
from experiments made on various varieties of beet from 1892 onwards by 
the Sugar Industry Section (Warsaw branch) of the Swiety for the 
encouragement of industry and commerce and continued by the Union 
of Sugar Refineries of the Kingdom of Poland. 

The I St period: from 1 880-1 898^ may be regarded as tlvit of 
normal, organic development of the national production of sugar beet in 
Russia. The number of growers who employ good seed increases yearly 
and imported seed is slowly replaced by the selected Russian product. 
For instance, in the Kingdom of Poland, where, in 1892 the amount of 
seed employed which was produced in the country was 20%, the proportion 
of imported seed used being So®/,,. In 1H97, the proportion of national 
seed used was so*"'.. However, towards the end of the first half of this 
period (approximately 1894), under the influence of a strong propaganda 
by interested persons, the opinion gradually gained ground that the 
Russian seed was superior to the remainder merely on account of the 
very favourable climatic conditions in South-west Russia where it is 
produced. The confusion engendered by this propitganda resulted in the 
disappearance of the distinction [>reviously made between home ^rown 
selected and unselected seed. In consequence, twice the amount of seed 
that was necessary vvas thrown upon the market. Prices fell .sn low 
that the firms seriously concerned with the production of sugar ixet 
seed were no longer able to continue what they had undertaken in this 
direction. 

The period: from 1898 to 1907 is marked by the iippearance uf 
foreigpi firms in Russia, and jiarticularly by that of a big German firm, 
which, by introducing the reproduction of seeds from sorts selected ont^idt* 
Russia and disposing of a large capital, rendered the position of the tew 
Russian firms still more difficult. 

In the production of commercial seed the foreign firms adopted oao 
methods: i) they made special contracts with the Russian sugar refineries, 
supplying them with see<l which these latter undertook to reproduce 
themselves according to the methods laid down by the said firms. The 
refineries then paid according to the crop obtained and at prices previously 
arranged; 2) they supplied st^ed to farmers, paying them in advance at a 
fixed price per quintal subsequently taking the whole of the commercial 
seed obtained. In this way, during the 2nd period the Russian sugar 
beet market was completely in the power ol and dependent upon foreign 
firms. The market was filled with various types of native seed ami by 
third rate foreign seed, to the serious detriment of the Russian sugar 
industry. 

The 3rd period: from 1908 to 1914 marks the changing round of the 
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opinion of the pubUc in favour of picked Russian seeds, ex|)eriments having 
that these latter are equal in quality to loreign seeds (i). 

At the present time the Department of Agriculture, the sugar refin- 
eries and in some cases the Zemstvos and leading firms as well, are taking 
nieasures to increase the production of picked Russian seed in order to 
satisfy home need and those of exportation also. 

At the close of the 3rd period, the purely Russian production of sugar 
l)cel seeds rose from 74 000 — 90 000 quintals, whereas at the beginning 
1,1 the same period it did not Surpass 50 000 quintals. This prfxluction 
represents about 30 of the total Russian consumption. Native and 
foreign seeds of beets of generally lower sugar content are responsible for 
20 to 25 'Vy and foreign seetis of good (juality (though not superior to the 
best Russian) represent 50 

II, — ' Krioukov irLsists on the necessity for organising on a large 
scale, with the aid of tlie Dept, of Agriculture, the production of prime 
quality Russian seed. He also adx'iscs the .starting of trials, with sugar 
beet in Turkestan in order to study the efi'ect of the climate of this region 
up()n the plant, especially with regard to the sugar content. 

III. — The results of an enquiry held by the provincial zemstvo of 
Podolia into the state of plant breeding in this province. Among other 
matters reference is inatle to the chief firms interested in the selection of 
sugar Ijeets. 


Test ol the Cultural Value of Vetch Seeds being Residues from 
Millingt In Hungary. - Si-c No 280 uf ihi* 

The Determination of the Weight of Seeds per Unit Vcdume: Offi- 
cial Method and Apparatus Adopted lathe United States. — See No. 271 

>r ihi. lUilUtin. 


ill WiiK regard to the vAneties of t>eel cultivaicii m Ku&sta. Trof. I). N. 

I’KiNMCHMK' >\\ in the 5 ih ctlilion of htv Tfxt /.vi <i/ Oloscow. 19141. p. 73. 
viv-. that theae are not produced independently ImH ».re the ref-nll <.>f accliniattsattun and 
election w.'mcm varictie*. chiedy tho«e of Vtlmotin and <ft Klein wanrlcben. However, 
the Dumltcr of breeding Uaituns h.\s tiegun to increase in Russia ftl?o ^acx'erding to 
KChri.K.^. tyo at the end of the 19^ century in South-east Rux-ita), ahhougli rtvxtnlly their 
''ilaatirin has tiecome more difficult owing to the increaiiing demand for foreign seed, 
fhe cau^ of this phenumenon ore not altogelher cleor as the climatic .'ind soil conditions 
are undoubtedly faronnable to the pruduclion of lieets with high sugar wntent (it would 
!« somewhat dithcult in Knssia to eflfcct an tncrcasc of the production^ and, further, 
there j^rc signs that foreign <^ccds do not gemunate so rvadily or sirongly as Russian 
i‘he icasen for this i» that they are evidently less tvsislani to the disease known 
Wiirrelbrand and to other enemuii of the sugar beet. 
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237 - Improvement of OWrim Sprii« Wfcwt In YItW w4 Quellty* Cukk, 

' Allen J., in 6^ S. Dtpartmad qJ Asrkidhiri, BulUtin No, 450, 19 pp., 7 

Washington, D. C, liecemlicr 4. 1916. 

A demand for hardier and more drought-resistant wheats was created 
with the progress of settlement of the drier portions of the Great Plains 
area. In response to thb demand, the United States Department of 
Agriculture began about 1898 to improve the wheat crop of that area by 
the introduction from eastern and southern Russia of varieties which were 
thought to possess hardiness and drought resistance. To determine tlie 
value of these varieties they were tested at agricultural experiment stations 
in different localities in the Great Plains area. The principal economic 
result of this work' was the introduction of Kharkof winter wheat and 
Kubanka durum wheat (See: CaRI,eton, M. A. Hard wheats winning their 
way ’’in U. S. Department of Agriculiute, Yearbook 1914* p- 39^*420, 
fig. 22-25, pi. 35-41- Washington, 1915). 

Some of the other varieties obtained were found of value for dryland 
areas. Among them was the Ghirka Spring wheat, which was both 
productive and drought resistant, but comparatively low in milling value. 
Its improvement in yield and quality is the subject of the present pa[)er. 
The results obtained lead the writer to the following conclusions: 

Ghirka Spring wheat has proved adapted to the northern part of the 
Great Plains area of the United States. The variety is susceptible to nist 
in moist seasons and in humid areas, but it has proved to be a valuable 
drought— resistant wheat. 

Tests at seven experiment stations in the norlhem Plains area, covering 
a period of seven years, have shown that on an average the (>hirka Spring^ 
has yielded more than the Rysting P'ife and Haynes Bluestem common 
wheats, but less than the Kubanka durum wheat. The quality of ihc (ihirka. 
however, is inferior to that of these standard wheats. 

Experiments are being made at the Dickinson (N. Dak.) sul>stHtion to 
improve both the yield and the quality of the Ghirka wheat by isol.iting 
superior pure lines. Many pure lines have been tested, and among them 
certain selections have thus far proved superior to the others and to the 
original mass variety in both yield and quality. They also compare 
favourably with the standard spring wheats of the Great Plains are.i in 
quality as well as in yield. The selections are also proving valuable 
material for cn>ssing with varieties possessing greater rust resistance and 
high quality of grain. 

From the data given it is shown that improvement in yield and quality 
is possible from pure-line selection and that good results are I’cuiii 
obtained. 
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23S - TfUto. Vsrlttte si Wimt In spslii. — l KicuK&oi^ Bai^ 

■ AnJdo cW Reoo * wheat, in iS/ Agrkulhr, H<vhta memmi dt Ap'kut- 

tftra, Year X, No. 11, pp. Riotorto» Septcmixr 1916. — II. l>e Ha!s So- 

LAHK8 R., High cropping wheats. /M., pp. 159>t4i. October 1916. 

I, — Trials carried out at Casarot, Tarragona, in 1915-1916. The 
jeeds were sown at regular intervals on land which had received a com- 
plete manuring with artificiab. Germination and growth, favoured by the 
winter rains, were normal; stooling w'as thick and development very strong. 
The ears contained 70 to So grains, whereas those of local races only 
bear about 50, on an average; 2 lbs. of seed gave a crop of 105 lbs. 
Milling and breadmaking results were perfectly satisfactory. 

The writer has observed that the grain harvested was not uniform 
but showed 2 quite distinct types: one with elongated grain and \'ery 
pronounced longitudinal furrow; the other with round grains and only 
slightly marked furrow, of a lighter shade of yellow than the first tyf>e 
externally and whiter internally. 

II. — The writer confirms the qualities shown by the .^raldo del 
Reno » variety in most parts of Spain, where it has been under trial for 
some years : high yield due to the immense size of the ear — resistance 
to bad weather — good quality hour. Particularly good results have 
been obtained in the Balearic Archipelago during the last season. 

Among other foreign wheats tested by Spanish farmers, the following 
possess good qualities; « Atiante ♦, particularly suitable for rich soils, and 
<t Tartaria an early type and easily suited. 

Sown at the end of October or in November it ripens at the begin- 
ning of July. 

39 - The Qrowtli end yield of the Millets Mifhtrenttt sod 

Uaiica la Rossis sod tbefr Relsthmshlp with Meteorologies 

Factors. — See No. 221 of this BuiUdH. 

'40 'Orowlng of Bsriy Sesson Potstoes from Sinrouts (li CAioaET, Arihur 

ia /.e Projgrrs ft vUifcit, Ve^r. No, 3. pp. 66--67. Montpellier. Jan 

•iJ. *917 

For the production of early season jH>tati>es, the writer rtxrommcnds 
he method of planting by means of sprouts. Tubers are chosen with 
>i^ eyes and placed in a dark store-room heated to 77 -95 F. W’hen 
he sprouts arc some 6 inches in length a certain amount of light is 
illoweil to enter. In this way the sprouts will acquire a special greenness 
vhich will enable them to withstand subsequent transport and manipulation. 
They are then planted at a depth of 4 inches, 2 or 3 sprouts in each 
^ole, spaced 8 x 20 inches apart. 

(1) .See Also B, 1916, Ko. 639. 


5;?6 ^ forage 

^The resuJte obtained in the granltk soils ofv the Ardbdie are suuv 
marised in the appended Table. Trials in the Is^ a^ Loiiret in 191^ 
gave entire satisfaction. The advantages of this method are: considerable 
economy of seed ; a gain of 10 to 15 days in the process of maturation. 


Griming of Early Season Potatoes from ^»rouU> 



Ml — imuthoHia sent tun nti tar Ui and /J. pl/ojin. Plants Used In Pasture 

Fonnatloa in New Zealand. — CocKAysE, A. H. in Tfu yournat &/ Af^uulhtrt^ 

New Zealand I^epartment of Agriculture, Industries and Commeroe^ Vol. XIII, No. 5, 

PP' 35-“ 35 5 ' - Wellington, November 20, 1916. 

The two species of Danihonia that are used in pasture formation in 
New Zealand are D.seniiayinularis.^A D.pilosa. They are ‘'composite ‘ 
species^ that is to sayv They really consist of a large number of strains, and 
are therefore ver\' \ ariable. Thus, while in some localities the dominant form 
yields a large amount of herbage, in others, owing to its tussocky 
development, and the rapidity with which its leaves dry up. the dominant 
form is of comparatively little use. From this, it will be seen that in 
seed han esting it is necessiirv' to gather from areas where the grass has 
produced a serviceable pasture. 

The writer has calculated that the number of seeds per pound averages 
550,<xx> tor /). pilosa and 900,000 for D. semiannularis. The seedling of 
the former is more vigorous than that of the latter, so that for seeding 
purposes a pound of pilosa can f)e looked upon as equal to a pound of 
semiaimnlaris, 

D. semiannularis has tlie longer leaves, and the plant fe more erect 
and tussocky, not tending towards the production of a dose sward. A 
pihsa forms a comparatively close sward and^ when kept short, protluces 
a large amount of fairly succulent herbage. 

In the early days of the use of Danihonia in New' Zealand, stfniannuIarL^ 
was chiefly grown, but owing to the advice of the Department of 
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Agricultures* i* now generally employed, as it is for the superior 
form for general purposes. D, semiannularis is still used in scrubby 
* ninnuka (JLepiospermum, scoparium) and fern country, where after 
K)wing, burning from time to time is necessary, as it carries a fire so 
much better than D. pilosa. 

Much second and third class country in New Zealand originally sown 
with rye, and cocks^ot {Dcutyih glomerata)^ as well as niuch of the 
original lowland tussock {Poa ausiraiis) sheep-country, is now almost pure 
Dantfiania pasture. The plant either sowed itself there naturally, or the 
jeed was carried thither in the fleeces of sheep. The development of this 
type of pasture has been a great advantage, Dantkonia, how-ever, is not 
advised for rich land, but only for soils where rye-grass and cocksfoot 
will not succeed. Another point to be considered is that it is never sown 
on ploughed land, except under special conditions, such as pumice country, 
but is practically always sown on the ashes on third class forest land, or 
on }>urnt scrub, or fern country. 

The lx's! time to sow is from the end of January to the end of March, 
On pcjor land, where the IxiSl grasses do not hold more than a few years, 
it is now customary to include from 2 lb. to 6 lb, of Danihonia in tl^ 
mixture. On country originally sown with English grasses, but which has 
been Invaded by fern and manuka " {^l^ptospermum scoparrum) from 
12 Ib. to ifr lb. of Dantkonia per acre shonid l>e sown mixed w ith some 
cheap grass like“ Yorkshire fog ” {I/olcus iamiusy. but such large amounts 
are rarely used. Owing to the high price of Danihonia seed, less is sown 
than i.s advisable. The plant develops fairly slowly, so that it is necessary 
to mix it with other grasses to cover up the land rapidly- When once 
established, however. Danihonia spreads rapidly, and if kept well down, 
it forms excellent sheep pasture, but in the autumn it often gets hard, 
dry and long, and in this case it should be grazed by cattle. 

Da^ithonia stands frost well: it is not suitable for hay ; it responds very 
well to top dressing, especially' it phosphates are used. Areas should be shut 
up for seed about the end of October and the seed harvested in January. Good 
lines should germinate over 80 per cent but an average germination of 
50 per cent can be considered satisfactory. Owing to the fluffiness of 
the seeii, machine-cleaning is out of the quesrion, and the sowing is 
always done by haiui. 

242 - A Sowlag Dat« Experiaicnt With Ecyptlao Cotton. — Balls, Law rksce 

V., And HmLTON, K, S, in PhUot%*phi*itl TramtJ^-tums of tkt Roviii cf London^ 

B,, VtJ. 20&, pp. 403-48a London 1915. 

Experiment made at Gixa in *913* for the purpose of determining the 
etfect of the sowing-date upon the chief stages of plant development which 
nfluence yield. Nine sowings were made on the following dates: February 
S- 
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15 and 22 ; March i, 8, 15, 22, 29; April 5 and 12. The boUs 
gathered 3 times; on September 10, October i and November 5. 

The data of the harvest are given in Table I and show the following 
facts: i) To delay sowing until after March 15 has always a bad effect 
upon the quality, as well as the quantity, of the crops ; 2) on the other 
hand, if the sowing is done before that date, no special advantage is gained, 
and in some cases harm results. 

This last statement is contrary to the general opinion of agri^ltural 
experts in Eg>'pt which tends rather to planting early, but it proves the 
wisdom of the fellaheen cultivators, who in the Giza district sr>\v their 
rice between March lo and 15. 




Number uf gathered 

fntm e.ich plant at the 


rhi< 



tst 
pick ing 

2nd 

picking 

3rd 

picking 


5 

Feb. 

15 

0.17 

4,87 

3-7^ 

14-75 

Sc‘pt. 2 


22 

7-32 

5-97 

3.14 

16.43 

Aug. 30 

March 

I 

6.82 

4-53 

339 

14.72 

* 3 » 


8 

7-36 

4.89 

3-n 

*5-35 

^ 30 

9 

*5 

. 6.85 

5-93 

3.21 

16.00 

• 3' 

» 

22 

. 5-70 

5.46 

3 ^ 

14.8S 

Sqjt. 3 

9 

29 

4.85 

S.oo 

3*38 

i3‘*o 

. 0 

April 

5 

. 307 

5.18 

4.12 

12.39 

* 


12 

2.38 

4-39 

4.05 

10.80 

» 18 


The optimum sowdng date in the Giza district is thus March J5. Early 
sowing is not favourable to flowering or btdling and otten occasions 
uneven germination. 

The writer is of opinion that these facts are due to insufficient absorp- 
tion of water on the part of the plant and probably to the production 
of toxins which accumulate in the growing cells and hinder the de\'el<>pmcnt 
of the various organs. Since, in order to obtain normal development in 
the cotton plant, it is necessary' to sow practically at a constant date which 
cannot be anticipated, the question arises as tO the factor which has a. 
depressant effect upon the early seedlings. 

The temperature of the soil is the only factor whose seasonal variations 
are practically uniform from year to year. We should note tliat the dc\- 
elopment of the lateral roots does not take place until the tap-root ^ 
some 15 cm. long, and that the time at which this length is attaine^i is 
longer the cooler the temperature of the soil. Until the lateral roots 
begin to form, water is absorbed with difficulty and the above-mentione^l 
toxins are produced. 



FIBRE CROPS 


379 


Moreover, independently of the absorbant surface, which increases with 
the growtii of the lateral roots, the amount of water absorl>ed increases 
w ith the rising temperature. Absorption in the roots of the cotton plant 
is negligible below lo"* C, Towards the middle of March, the tem|XTature 
conditions are such that : 

1) In the same, number of days, the !ater-sown plants develop a 
lark^er root system than the earlier-sown plants. 

2) The root system is absorbing water more rapidly. 

Further north than Giza, the soil temperatures are lower; the optimum 
sowing date should therefore probably l>e later than March 15. This conclu- 
sion is supported by the data furnished by H. H. Prince Omar Pasha 
Toussoin. The converse should obtain further south. 

The optimum sowung date not only <lepends upon latitude and al- 
titude, but also upon the soil. It might differ in tw'o adjoining fields, if the 
surface soil of one were sandy and in the other of heavier texture, since 
these would change their temperature at somewhat different rates. 

243 - Cotton Growing Prospects in the French Colonies, Results in Algeria. — 

CompUs Kcftdus Scamps tie t Auxdiutie (T Agrieulturc de p'ranee, Vol II, 56, 

pp, 1031-1038; N" 41, pp. 1207-1210. Paris, Nuv. 22 *nd iJcc. 27, 1916. 

France imports every year 4m million francs w*orth of cotton from 
the United State??, India and Egypt; her cotton industry employs 3t>:) 000 
workers. The whole of the raw- material could be produced in the French 
colonies, cither on 5 900 000 acres of unirrigated land or on 2 965 000 
acres of irrigated land. 

The problem of cotton cultivation is now l)eing studied in Morocco, 
the Sudan, Senegal. Dahomey, In the last*n;imed country a variety of 
cotton plant has been discosered. nf»t native, but one which has become 
adapted to the country. The fibre produce*! is neither long nor silky but 
belongs to the “ woolly ” type of cottons and so may be worked in company 
with wool for certain mixe<I tissues, d'he valleys of the Senega! and Niger 
offer immense stretches of territory where cotton might be cultivated prov id<^i 
the necessary i^igation work was carried out. 

During the Antericaii War of Indejx.n(lencc, the department o! Gran 
Algeria) was a large producer of cotton, but its cultivation w as suKsequentlv 
totally al>andoned. Since 1904 attempts have been made to restart it. 

I'he Colonial Cotton Growing A5»<Kiation lias been carrying on propa* 
j(anda work in this same department, by distributing seed, building ginning 
Jactories at Or^ and providing facilities for the sale of the crop. 

M. F, Godard has begun an experimentil cotton plantation at the 
Philippeville School of Agriculture and has obtained most encouraging 
results. It has been shown that, t'ontrary to the general opinion, cultivation 
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on unirrigated land is possible over large areas in Algeria, b 1906, trials 
were made by various agriculturists along the Algerian and Tunisian littoral. 
In 1908, three cooperative ginning societies were founded at Philippeville, 
Bone and Orleansville. Wherever cultivation has been carried out under 
normal conditions* results have been profitable. It is now admitted tliat 
medium sUiple (Mit-Afifi) and short staple (Mississippi type) cottons from 
Algeria spin very satisfactoryly- 

The Governor General of Algeria is taking an interest in cotton growing 
in the colony and has begun selection work with the object of producing 
improv^ed seed. 


244 - Rubber Investigation at the Central Rubber Station. — Vriks o. dk 
in Mededulittgin van het Cmtraal Huhkrslation, N". i. Batavu 1916. 


In the first part of the present paper the writer deals with the methods 
in use for rubber testing at the Genual Rubl>er Station at Buiten^org. 

By means of the curves drawn on the Schopper machine the rubber 
is judged in regard to : 

i) the type of the curve; 

2 ) the time of cure* necessiir)’ to bring the rubber to the right state 
of cure, i.e. the curve to the right position ; 


3) tensile strength, load at breaking in kg. per sq. mm; 

4) length at breaking, final length in of original ; 

5) length at a certain load* for which 1.30 kg per sq.mm is generally 
chosen. This is ver>^ convenient for expressing the relative position ol the 
stress-strain-curves and for judging of the uniformity in rate of cure. 

The results are given and graphically demonstrated in tables, obuined 
from one homogeneous lot of rubber vulcanised a number ol tin3t> , in 
fact it was used as a control-sample for every separate vulcanisation The 
big number of testings so obtained enable the |K)sition of the at ress-st ram- 
curve and breaking point to be fixed with great accuracy. 

The results are discussed of the combined sulphur insoluble in aa tone. 
calculated on the total vulcanised mixture. The points lie in a straight line , 
this agrees with the more elalxjrate investigations of Spence 
iKolloid Zeitschrift 11,28 and) ('.otti.ob (Gummi Zeitung 30, 303). 

Chapter U gives an illustration of the work whfch the Central 
Rubber Station is doing for estates. I^ck of uniformity still seems to be 
the chief fault of plantation rubber. On the other, hand the testing ol 
estate-samples is not of the least value as long as it is not known in hos^ 
far a sample from one day or from one case ha*, practically speaking, the 
same qualities as samples from other days or from other cases of the same 
grade. Before starting work of this kind it is therefore ni^^ssary to gd 
an insight into the degree of uniformity of the product now shipijed > 
the contributing estates. 



RUB^r/gUK and resin PI^ANTS ‘3^1 



The results obtained from an estate on which the rubber is very 
uniform are shown» notably in rate of cure, the samples having all been 
cured for a hours with 7 V* 7® S (calculated on the mixture) at 148'' C. 

The results of another estate show a different aspect; the samples,, 
in this case all cured for 2 V4 hours with 10 7 o S at 140°, are for from 
uniform, and the estate in question is now changing its methods of 
preparation in order to reach the desired degree of uniformity in product. 

Chapter III gives some preliminary oljservations on the influence of 
temperature and sulphur-content on the vulcanisation. 

Some data obtained at 148'’ are compared with those after vulcanisation 
during double the time at 140''. The curves in nearly all cases coincide 
approximately, so that one may conclude that the rate of cure at 148- is 
double that at 140^. This agres with the results of Spence, (Kolloid 
Zeitschrift ii, 28) who found the temperature-coefficient in these rt^ions 
to be 2.67. For a comparison of testing results at different laboratories one 
has also to take into account the time used for heating till the temperature 
of vulc:misatton is reached, and later for cooling till a temperature at which> 
the vulcanisation practically stops, s<> that in practice results obtained at 
148^' do not always show double the time of cure of results at 140". 

The results are discussed obtained by curing mixtures wdth different 
percentages of sulphur: the curve lies lower with increasing sulphur-content, 
indicating that the vulcanisation proceetls more rapidly as the amount of 
sulphur present increases. 

Oilier figures show the tensile strength and the length at breaking 
ofsome of these mixtures after different cures. With 7 ' , and 10 ‘7 sulphur 
a definile maximum in tensile strength is reached, whilst with 5 ‘v.. sulphur 
even after 4 *7 hours cure the tensile strength still increastrs. This shows 
that for testing purposes the percentage of sulphur in the mixture must be 
taken higher than 5 7<,. Similar results were stjme time ago published by 
Gomx)B for mixtures of Para rul>ber, sulphur and vulcacite as an accelerator 
iGiimmi Zeitung 30, 326). 

The product loatl length at breaking pi>int for different percentages 
of sulphur has been investigated by the writer. 

A comparison is made between the time of cure for mixtures with 7 */, 
and 10 sulphur. To bring the cur\’e into the same position a mixture 
with 7 % suphur must be cured approximately i ' ^ times as long as a 

mixture with to 7o« 
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345 - The Rubber Industry in Maleye. — GottvtriKmnt Gineral de r Jndo^ 
Chim, BulUtin EcommiqMt de f /ndo^ChifU,^ Year 19, No, 17, p. lai, Hsuiol-Ha,. 
l^ng, Junuary-'Febrtiary 1916. 

Tht' phenomenal increase in rubber-growing in Malaya is showj] liy 
the figures for the last 10 years: 


Year 

Amotiot 

l"ric« 

per lb. 

Tom) value in y 

1906. . . . 

. . . . 430 Ions, 

5 

shillings 

240 800 

1907. . . . 

. . . , 885 

4 


' 446 040 

1908. . . . 

. . . , 1 629 

4 


• 7*9 892 

1909. . . . 

- ■ • ■ 3 340 

7 


' 2 618 JtKj 

1910. . . . 

. ... 6 504 

6 


• 4 370 688 

1911. . . . 

. . . , U 50rj 

4 


• 5 *72 oot) 

1912. . , . 

, . . . 21 505 

4 


* 9 548 90c 

1913. . . , 

■ • ■ . 35 352 

3 


• 1 1 S72 ooj 

1914. . . . 

. . . . So 404 

2 c* 


■ 12 700 (jOo 

1913. . . . 

. . . . 68 500 

2 V* 


» 19 180 < XK) 


Thus the Malay States, whose great wealth up to the present has been 
tin, with an export worth on the average L 7613000, have now in their 
rubber plantations a much more imporLmt source of wealth, since the 
value of the production in 1915 is worth over 19 million pounds sterling. 

246 - Observations In Java on the Mould attacking Sheet Rubber. - 

Arens F., m run h/( ProffitUion Malang, N'^ 13, j>p. 3. q 

So^rabaja, 1911. 

The writer has studied cases where sheet rubl)er, after having U^cn 
packed for occasionally r^uite a short time, has Ixrcome covered with 
mould due 10 a grow-th of Ascomycetes {Paikitlium^ Aspergillus, etc.,!. 

It is important that all utensils used in the coagulation and transport 
of latex should Ije kept thoroughly clean. 

The same applies to the racks in the drying sheds from which the 
sheets are suspended. 

The sheets should be quite dry Ud'ore being p.acked and only thoroughly 
dry wood should be used for making packing cases. /Sheets attacked! iy 
mould may be disinfected with a 3% solution ol chinisoU 

34 L - The Effect of Cultural and Climatic CondltkMU on the Yield and 

Quality ol Peppermint Oil. — Rahak Frank, in V. S. Dtpurtmtni M 

cuihtrt BuIUtin No. 454, 16 W»5hingtott, l>«c«hl>er 9, 1916. 

The value of the peppermint {Meniha piptrkd) oil depends much on 
its composition. The principal ester constituent, menthyl acetate, possesses 
a very fragrant minty odor, to which the ^reeable aroma of the oil is 
largely due. The alcoholic constituoit, menthol, posseasei the penetratinji; 
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^rainxy odour and characteristic cooUnjj taste. The flavoring properties of 
oil are due .largely to both the ester and alcoholic constituents, while 
the medicinal value is attributed to the latter only. The etaboraUon of 
these constituents depends^ upon the various cultural climatic conditions 
to which the plaiit is subjected during growth. 

In order to obtain data bearing on possible variations in the composi- 
tion of peppermint oil under varying conditions, the following points 
were studied by the writer, of the Drug-Plant and Poisonous- Plant Investiga- 
tions Division of the Bureau of Plant Industry of the U. S. Department 
of .Agriculture . Effect of soil and climate on the composition of pep- 
permint oil : yield of oil from fresh and from dry plants at various stages 
of growth ; physical and chemical properties of i>tpjxTmint oil from fresh 
and from dry plants at various smges of growth ; effect of light and shade; 
edect of frost action. 

From the results obtained the following conclusions are drawn; 
Conditions of soil and climate are influential factors in the formation 
of oil and its constituents in the peppermint plant. Light sandy or loamy 
.•,oils af>pear to be most favorable for the produaion of an -oil of high 
quality. 

I he yield of oil dfctilk-d from fresh plants apparently decreases as the 
plant matures (See Table li Dryinjr the pUnt before distillation results 

Taiii.h 1. — ) 7 M of pepfxrmint u// from ihe fresh and from ihe dry 
kerb at various dates of disiUtaiion and stages of gro-j/th during fire 
sufft'sshe years ( }go 8 i^i 2). 


Average 
Per cent • 


/ buddinr 

i 

herb ' Howering 

« fruiiing , 

flowering 

^ fruiting . 

• CiU allied on the ..1 frrsh herb 

in a considerable loss of oil. The largest pfttportion of oil is found in the 
and flowering tOpdT (Sec Table 111 ’ 

T he {Percentage of esters in the oils increases as the plants approach 
niatuntv. The content of menthyl acetate of the oils varietl in the budding 
P t during the seasons 190H-1911 from 6.72 to 16.67 per cent. 


o. 1 34 
0,132 
o.i 14 
0.066 
oAjyo 
0.04 1> 
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Table T 1 . — Comparison oj yields of peppermint oil from the fresh leaves; 
from the topsy and from the whole fresh herb at different stages of 
growth during three successive years. 


Average 
Per cent • 


Whole herb 


Le*ves 


Tops , 


^ budding 0.116 

< flowering 0.113 

( fruiting. . 0.133 

i budding o,j03 

flowering 0.303 

fruiting 0.120 

/ budding o >*73 

/ flowering 0-233 

f fruiting 0-*53 


* Calculated on the basit of fresh herb. 


in the flowering plant from 7.07 to 14.5 per cent, and in the fruiting plant 
from 12.37 to 20.86 per cent. 

The menthol content of the oil bears a close relationship to the ester 
content. 

In many cases when the ester content is high the free menthol content 
is low, and vice versa. This relationship is but natural, as the higher the 
percentage of menthol In combination in ester form the lower is the per 
centage of free menthol. The oils with the highest content of total menthol 
are those which contain the highest content of free menthol and also 
combined menthol, or ester. 

The free acidity and ester content of the oil distilled from dry plant'- 
is considerably higher than in the oil from fresh plants. The dty'ing ol 
the plants causes changes favorable to esterification, while the percentage 
of free and total menthol in oils distilled from dried plants in also uni- 
formly high. 

The formation of esters and menthol takes place most readily in the 
leaves and tops of the plant, the metabolic processes showing increased 
activity as the plant matures. 

The effect of shade upon the peppermint plant is to decrease ester ihea- 
tion and the formation of menthol, and is due possibly to the lessened 
activity of the alimentation of water by the plant. 

The action of frost noticeably increases esterification and the formation 
of menthol 
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248 TrUU on the Cultivation of the Opinm Poppy by the Bezentchouk 
Airroaomk Station In the Province of Saai8ra» Rueela. ^ Koultchi^ki; 
Ja. P., in i3eaje;ti4Mecwiii Faaera (7)4^ Agruuitural Gaufu), No. 37, (152), 
pp« 975”976' Pictrogr»do, 1916. 

The Bezentchouk Agricultural Experiment Station has been engaged, 
since the spring of 1916, on experimental work in the cultivation of 
ine<Iicinal plants. The results obtained with the opium poppy have just 
been published. 

The white and blue Papaver somniferum was sown on April 19 in 
lines 35 cms apart on 3 plots measuring 81, 45 and 36 square meters 
respectively; the first seedlings appeared on April 28, and on May 18 
the plants were thinned, a space of 10-16 cms being left between each. 
Flowering began on June 2; the tapping of the capsules was l^gun on 
Julv 5 and terminated on the 23*^ of the same month. At the time 
the tapping of the capsules was begun the average height of the plants 
was 130 cms and there were about 4 capsules per plant. 

For making the incisions a very simple form of knife was devised. 
Two '* Gillette " razor blades were fixed to a flat strip of wood 4 mms 
apart so as to project 2 or 4 mms. Both longitudinal and transversal 
incisions were made* the latter giving the better results. 

The work of Capping was begun towards 4 o’clock in the evening 
and the solid exudate collected the following morning in small glass 
tubes. The latex was then weighed and forwarded to the laboratory for 
extraction ot the morphine. In all, there was collected: from the i" plot 
45.5 gr “ from the 39.9 gr — from the 3’^'^ 35 gr of crude opium* 
containing 28% of water and 12 to 18% of morphine. Calculating the 
average morphine content at 15 %. the amount of dry opium obtained 
would be 6 kg of dry opium per hectare {5.35 lbs. per acre) and about 
90 gr of morphine. 

Although these trials were only of a tentative character, they have 
sufficed to show that the cultivation of the opium poppy is possible in 
the Province of Samara, and they haw also demonstrated the quantity 
of nmrphine obtainable. Whether or not this province is best adapted 
from the economical point of view can best be settled vhen the data from 
similar trials in oilier parts of the Russian Empire are available. 

249 “ Culture end Forcing of Witloof Chicory. — Wellington J. W . in 

AV»-}Vri AgricHlturiil £x/<erimcmt CtMTi- a, 1'., Huilttin No. 418, pp. 89- 

98 -F 3 pl*tc$. Geneva, Miurc^ 1916. 

Witloof chicory, an improved vAety of the common chicory 
Ckhorhim iniybus Linn., is little grown in America as a salad plant but 
of wide and extended use throughout Europe. Its culture has attained 
great importance and peifection in Belgium and France, from whence 
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large quantities were imported to America previous to the war. In the 
belief that this vegetable can be grown and forced profitably by American 
gardeners, the New' York Agricultural Experiment Station, Geneva, N. Y., 
is conducting investigations relative to its production. 

It has been found that plants may be easily grown from seed in the 
Geneva environment. 

Roots having a crown diameter w ithin the limits of one to two Inches 
produced the greater nund)er of marketable heads. 

Sand proved to be a very satisfactory medium with which to cover 
the forcing roots, in that it is easily obtainable, blanches the leaves 
perfectly and promotes the formation of compact heads. 

Temperatures averaging 56' and 61® F. were lound satisfactory in 
j>roducing a marketable crop. It is evident that a range of 50® to 60' F. 
is approximately the optimum. 

The size of head was in accordance with the size of root used, as 
may be seen from the following table. 

Reiation of Forced Heads of Wiilooj Chicory to Roots , 
in Weight and Quality, 

louU Weigh t Average W'eigUi Percentage 
S-./c Number in^rkeuble 

<.if he.tdi heada bcAtlk 


Extra - • iZ 7 2 OM 5.18 07 .S ; 50 

Large. 54 8 . 5-40 7Z 

Medium 5^ 5 * i 73 

Small 44 2 0,93 41 


The length of time required for lorcing the crop w'as 15 <lays, 
showing that several cn*ps might be grown in the same .soil durin^^ a 
w'inter season. 

The harv’est produced at the Station was acceptable iu quality and 
appearance and much superior to the foreign product in flavor and in 
freshness. 

250 - Martynia pr«/>o>tr#>/e«. a VegetaMe wlilch StiouM be more Extens- 
ively Grown In the United States. — Rosa J, T, jx, in Tht Country Gtniicman 
Vol, LXXXI, No. 53, p. 2231, PhiUdelphia, December 30, 1916. 

Martynia proboscidean which is commonly known in the United States 
as de\’ils’ claw or “ pickle with a nose is a native of the arid 
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southwest, but it makes a luxuriant growth in the raoister and cooler 
parts of the country; it is very susceptible to frost. 

The pods are round, 5 to 8 inches long and are covered with shorty 
sou down: they should l>e picked for use either as pickles, or for green 
vegetables, while they are small and green, for upon maturity tliey become 
tough, turn brown, split open and discharge the ripe seed. The plants 
i>row very fast, and a few seeds sown in hills three feet apart in the o{>en, 
after all danger of frost is over, will produce pods in less than 6 weeks, 
and continue to fruit until frost cuts down the plante in the autumn. 
During this long season an immense quantity of fruit is produced. 

In the middle Western States, large quantities of Mariynia proboscid^a 
are grown for pickling. Tlie ptxis are worthy of more extensive use as 
a gnvn vegetable, and the plant itself is ornamental. 

- .New Experiments in Pruning Apple Trees In Oregon, United States. - 

GaROV'Kr \. R,, .MAf.srs.s J. R* ami V eager ,V. F., in Ajp''uuitural CviUgi 

fixrcrtmcnt Shttion, Division of f-forticulturr Bui If tin 139. jjp, 1-K8 4 - XXII I*lates 
( iirvalU*', Oregon August, 19 lO. 

I. ILul ly Sutnnu’T Pyutttn^ oj \qu7i^ A-\pple Ftccs. — K\j>eriments 
carried out in 1912 at the Oregon Flx|>criment Station on 313 trees, the 
varieties being Wagener, ^■eHow New'tuwn, Jonathan and Grimes. The 
records of growth under the varying pruning treatments include number 
and length ol shoots, shoot diameter, trunk circumference, number and 
distribution of fruit spurs. 

The data relating to shoot growth indicate that, on the average, the 
uiipnined tree increases in size a little more rapidly than the tree that is 
^unter-pruned only, or that is lioth winter and summer pruned. The d if- 
U rence in growth is, however, very small. The summer-pruned trees lose 
more shoot growth from pruning, but they produce nearU' enough to 
com[»ens<Ue for the additional loss. The amount of shoot growth pro- 
duced any one season by young apple trees that have not vet developed 
»iany spurs, is closely correlated with the amount they made the preceding 
reason ami shows little correlation with the severity of their winter pruning. 

In the same way, the amount of shoot growth shows little correlation 
•vith the severity of the summer pruning. I'here seems to be a dose 
correlation lietween increase in trunk circumference at any period during 
the summer, and the leaf area possessed by the tree at that parti- 
cidar time. 

In some varieties, heavy early summer pruning has the edect of causing 
those .shoots remaining after the pruning, to thicken and become more 
In other varieties, the shoots in the trees that are winter pruned 
.\re the thicker and stockier. In all the varieties studied, the late 
^ oot growth formed after the summer pruning is comparatively slender. 



5S8 


fruit growing 


The summer pruning practised in these experiments affords a direct sti- 
mulus to spur formation. Some of the buds on the basal portions of the 
shoots that are left after the summer pruning almost invariably grow intu 
fruit spurs during the latter part of the summer. Those that remain 
dormant during the latter part of the summer, are just as apt to develop 
into spurs the following year, as similarly situated buds on shoots that an 
not summer pruned. 

The late summer shoot growth of tlie summer pruned trees is vtTy 
productive of fruit spurs the season following its formation, A high |)er- 
centage of its buds develop into spurs. Herein, apparently, lies the chief 
gain in fruit-spur production from the summer pruning. On the trees that 
are winter pruned only, there is no growth to correspond to ft. There is 
little or no relation between the severity of the summer pruning, and the 
number of spurs to each unit of shoot length that remains. 

Summer pruning of the type described, affords a means of developinji 
a fruit spur system in young apple trees earlier than is possible with the 
ordinary method of winter pruning only. It U estimated that its judicious 
use with varieties bearing mainly upon spurs, will enable the apple grower 
to bring his trees into bearing approximately a year earlier, and still in;nn- 
tain and develop a good framework. 

Summer pruned trees show a tendency to mature their wood a little 
later in the autumn ; they have not. however, proved more susceptible to 
bark splitting caused by severe winter weather. 

II. The Influence of Summer Pruning on the Bud derelopment m ik 
Apple^ — A study of the influence of summer, pruning upon apple bud 
development under Western Oregon conditions, warrants the following 
statements; 

The method and season of spur fruit bud differentiation and dev 
elopment was lound to be identical with that described by previous in- 
vestigators. Spur leaf buds developed during early summer, but little 
occurred later than July in those varieties investigated Axillar>' buds dev- 
eloped very rapidly for a time following their initial formation, then grt 'v 
slowly until about the time shoot growth cea.sed. 

Initial development of axillary fruit buds occurred about one month 
later than in spur buds on the same trees. The main differentiation took 
place during late August and September. The method of development 
of axillary fruit buds seemed to be exactly like that of spur fruit buds 
However, they followed spur buds in point of time of differentiation, and 
never entirely caught up with them. 

The difference between axillary buds in general and buds on spu^. 
in general, seemed to be in degree of development, rather than in niethc^- 
The influence of the early summer heading back could be detected in t ^ 
number of fruit buds formed on established spurs. 
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Early summer headinj? back tended greatly to reduce the number of 
tVuit buds formed on one year wood. 

Uaf buds on pruned shoots, both on the primary and secondary 
growth, were not visibly influenced by the pruning. They appeared to 
function like similarly located buds on unpruned shoots. 

This, coupled with the fact that the form of the summer pruned shoot, 
which allows many a.xillary buds to be left at the time of the following 
winter priming, accounts for the greatly increased number of spurs in trees 
that have received regularly an early summer heading back. 

HI. St 4 Xiistual Study of the FrtiitSpur System of Certain Appk Trees. 
— This statistical study was made on 2000 fruit spurs of “Grimes, Yellow 
Bellflower *' and “ Domine As a general rule, the percentage of spur.s 
which flowered decreased more or less rapidly with age, dei>ending on 
the variety. The percentage of spurs bearing fruits decreased much more 
rapidly than the percentage blooming. On the ai erage, spurs decreased 
in amount of fruit to each bearing spur as they became older, though the 
more vigorous of the older spurs produced more than the average of the 
younger spurs. Among spurs of uniform age, there was a marked de. 
gree of correlation between their length and production. This correlation 
was more pronounced as the spurs became older. There was considerable 
correlation between the amount of growth that a spur made one year and 
its production the following year. The average “ Grimes ” spur grew 
more during the year that it produced fruit, than the year it was not 
fruiting. Spurs beariivg 2 years in succession averaged somewhat less to each 
spur tile second s^son, than other spurs that bore no crop the first season. 

There was a high degree of correlation between the diameler of spurs and 
their production. This was practically the same for old spurs as for young. 

Spurs ot the same age home on branches of large diameter bore a 
Urger amount of Iruit than those on smaller branches. 

In the Grimes tree studied, the largest average production for 
each spur was found in the south tjuarter. The upper part of the tree 
produced more to each spur than the lower, and there was a slightly 
greater production for each spur on the outside of the tree than on the 
inside W'herever the average production for each spur was less than the 
mean, the average age was more. 

Good HylH'ld Direct Bearers Cultivated In France a). - I’ik-I.aky E., 

» AV.'m'dV lltiru/fftre, Year, Vol. XI.V, No. 1173. pp. 405-4^ >9. Pan<. IVccin^ 

■•cr 21. 1916. 

The accompanying list of direct bearers contains numbers the chief 
< aracters of which are great fertility and r^rularity in Ivearing. They 

{ij Set* Also B. 1916, No. 185. 
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have alreiuiy given proof of their capacity in these respects, having b( ci 
in culti\ ation for the last fifteen years at least. The writer, by whom 
they are recoininended, is chief lecturer at the Lniversity of Toulouse. 

Hybrids with black grapes: Seibel No. 1020 — Seibel No, 1077 
Scibel No. 1000 — Seibel No. 1070 — Seibel No. 2003 — Seibel No. i;,s 
— Seibel "No. 4121 — Seibel No. 2859 (rose hybrid) — Male^e No. S29-6 
(does well in the moist regions of South-west France). 

Hybrids unth ivhiie grapes : Seibel No. 793 — Seibel No. 880 — Sribel 
No. 2653 -* Seibel No. 3021 — Seibel No. 4681 — Gaillard-Girard 
No. 157. 

253 - The Chemical Composition of American Grapes Grown In the 

Central and Eastern States. — Alwoou William B., in V^ta .stnu: Dc 

Piirtmmt AgriatUttre, Bulletin No. 492, 20 pp. Wasbinglon, !).<'. I >ea*5i:U-r iS. 

1916. 

This report is supplementary to the w riter’s account of the American 
grapes grown in the States of Ohio. New York and Virginia: .Ylwood 
William, B., Enological Studies. No. 4 • The Chemical Composition of 
American Grapes Grown in Ohio, New York and Virginia in U. S. 

■ Departmeni. of Agriculture, Itureau of Chemistry, Bulletin, 145,. Wash 
ington. 1911. 

The results of the analyses are given in 2 tables. '1 he data are 
arranged by localitie.s. and the average, maximum and minimum results 
are given when more than one sample was taken for each lovality..i 
total average of all the analyses of each variety is given, with maximum 
and minimum results as to solids, sugar and acid on all the samples ot 
any given variety examined. The specific gravity determined by a pycn-v 
meter at 15-6® C is given individually for all single siimples and the average 
is given where two or more samples are recorded for any locality, I here 
were 171 analyses made. In table 3 are set forth the results b'r ^ig.ir 
and acid determinations of all the varieties, with a few exceptions, exainine<l 
from 1908 to 1911 and in 1913. k summarx' <>f these data is given m 
the follow’ing table, where the maximum and minimum results are rt coriitd 
for the same variety in the different Stales of North .America. 
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Composition of American Grapes. 


Vnricty 


Adiroodic . , . 
Agtwam. , . , 

Amber Queen , 
America . , . , 
Aminia , . . . 
Bacchus . . . . 

Barry 

Belle 

Big Eiira . . . 
Black Eagle . . 
Brighton. , , . 
Brilliant . . . . 
Brown . . , , 
Butler I , . 

Campbell Early, 
Canada .... 
Carman .... 
Cauwb* .... 
Champion , 
Chatauqua . 
Clevencr, . 

□iaton .... 
Cloete .... 
Colerain .... 
Concord .... 
'onqucror . 

3orby . 

"rereling 
'roton 
-ynthiana . 

>aisy . 

)eUgu 

>laware 
'iarriond 
Oiana . 

I>tttches.s. 

^tly Golden. 
EWorado 


Sugar aa inveriase 
' gr. in ICO cc. 

of, juice 

i 

Acid a« tirtifit 1 

1 gr. in 100 cc. ^ 

cf juice j 

.Acid-sagar 

ratio 

10. 19 ■ 



0.9 1 I 

* ■ 1 1.2 

15.28 a 19,02 

0.840 a 1.344 

I 1 1.4 a 1 : 22.3 

16.02 

*436 

I : 11.2 

16.94 

1.436 

1 1 1.8 

16.68 

0.S21 

1 20.3 

17 42 a 20.51 

1.203 -a I.S52 

1 9.8 a I : ly.o 

12.12 

1 . 159 

1 : 10.5 

18.78 

*.114 

1 16,9 

' 3 - 9 * 

1.466 

* 9‘5 

* 7-57 

l.OII 

1 174 

17 67 a 20.47 

0-632 a 0,822 

I : 21.2 a I : 32.4 

18.71 

0.676 

1 27.7 

t 3 -<i 4 

1.106 

1 12.3 

* 7-03 

O.S33 

I 20.4 

*3 6* » *5 56 

0.540 a 0.884 

I 1 7.4 a I 37.6 

14.60 

1.028 

I : 14 2 

13-29 : 

1.654 

1 : 8.0 

16.22 a 20.78 * 

0.709 a 1.552 

1 : 10.4 a 1 2S.0 


0.915 

1 13.0 

>350 

1,043 

I 12.U 

13.08 a 14.96 

1.196 a 2.285 

1 : 10.6 a I 1 2. 5 

17.73 *■ 21-62 

i.oSi a 2,130 

1 S.Q a I 1S 4 

1 6.02 

i.oSS 

I : 14.7 

12.76 

p 
br. 
- 1 
0 

1 14.7 

14. oS a 18.51 

0.4(>0 a O.SS.S 1 

' ■ a * ■ 37-3 

12.98 

1.074 

1 : 12.1 

' 3 - 7 : 

0,03 s 

I 14-: 

* i -‘>3 

1 oo<r 

1 13.S 

1 1.S4 

0.78S 

1 : 15.0 

19 *0 a 21.23 

0.707 !\ 1.598 I 

: 12.0 A I ; 27.7 

16.95 

0.653 

I 20.0 

17.25 

l.OOQ 

I I7.T 

1S.06 a 25,80 

0.467 a I.SOo I 

1*1.7 .1 1 ; 54-1 

16.52 a 17.48 , 

0.634 a 1.05S t 

156 i 1 24.4 

1S.80 a 2a27 ( 

O.050 a 0.080 I 

1 0. 1 a 1 ; 2 1 .0 

*4.33 i 

* 599 

1 

16 . 7 > a 18.02 0.5S6 a 0.734 ■ 1 

23- * 2S.0 

*6.22 i 

i.of*s 

1 ; 15.2 

18.50 

0.84 S 

r 21.8 

* 9-63 

0.784 

1 25.0 
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Composition of American Grapes . 


Vaiiety 

Sugar as icvertaie 
gr, in loo CC, 
of juke 

Acid as tarurk 
gt. in 100 CC. 
of iuke 

Acid^ugar 

rati* 

Elviw 

13.57 a 17.16 

0.735 1*3^8 1 

1 : 11.0 a 1 : 20.9 

Empire State 

16.10 

0.704 1 

1 : 22.9 

Etta . , : 

1 1.24 

1.369 j 

1 : 8.2 

Eumelan , . . 

13.54 a 18.38 

0.706 f. 0.961 ( 

i ; 14.6 a 1 : 26.0 

Franken Rie^Ung 

iS.i5 

1,208 ^ 

1 '. 1 $.0 

Kranklia 

; 18.41 

1.188 1 

T 15.5 

Goetke 

15.12 

; 0.888 i 

1 : 17.0 

Goff 

! 15-64 

0.895 I 

I ; X7.5 

Gold Ihisi 

’ 15-71 

0.694 I 

1 : 12.6 

Golden . 

17.04 

0.420 j 

1 : 40.6 

Glenfeld 

14.56 

1 1.106 1 

1 13.2 

Green Early 

14.21 

; 0.758 i 

I ; 18.8 

Gutedel 

20.20 a 20.36 

' 1.144 • 1-350 i 

1 . 15.1 ft 1 ; 17 7 

Hayes 

15.16 ft 18.45 

^ 0.893 * 1-11^ ^ 

1 ; 13.6 a 1 -.20.; 

Hartford 

15.81 

0.893 

1 ■ 17-7 

Herliert 

■ *6.54 

i 1.200 

1 •. 13.8 

Herhemont 

15-55 

0.904 

! : 17.2 

Hexaincr 

16.36 

1.245 

I 13-1 

Hicks 

1332 

1-159 


Honey I>ew 

16.34 

i 0.956 

1 1:17.1 

Illinois City 

■ 17.81 

0.998 

i I ; 17-8 

Iona 

■ 18.8" a 21.31 

. 0.679 * 

I 1 : 15.2 a I ; 31.1 

Isabella 

13.91 a 16.97 

^ 0.645 a 1.228 

; 1 ; 13.8 a I ; 26.3 

Ires. 

ti.8o a 16.S4 

0.519 ft 0,917 

( 1 : 15.0 ft 1 : 31-' 

Janesville 

1 3-^)5 

1.462 

\ I : 9.6 

Jefferson . , , 

17-45 

0886 

1 tg.- 

Jessica 

19.70 

0.450 

1:45-^ 

Lenoir , . . 


1-54O 

j I : 9.0 

Lindley . . 

15.61 ft 18.34 

i 0.704 ft > 054 

1 ; 14.8 a 1 ‘ 2$ ^ 

Lucile 

14.46 

0.863 

1 It 16.7 

Marion 

17.31 a 20.77 

1.566 a l-7ij' 

I : II.I ft i 12.1 

Man ha 

16.07 

0.S40 

\ 1 19.1 

Massasoi' 

15.21 

0.754 

1 : 20-2 

Matfield 

1587 

0.796 

I I : 19-9 

Millo . , 

19.85 

0.741 

\ 1 : 26.9 

MisKHiri Rie>Urg 

14.30 a ig.13 

1 o,6j6 ft 0,941 

1 1 16.8 a 1 • 2''-3 

MoUtor 

20.36 

I.Q06 

I ; 20-2 

Monlcfiorc 

: 17,32 a 14.80 

j 0,401 ft 0.842 

1 ; 13.7 a 1 

Mi.»ore Diamond . . . . , 

17-48 

i 0.634 

1 : 24.4 

Moore Early 


1 0.825 

I ; II 0 
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Variety 


Mojcj, . . . 

Munson . . . 

Kectar . . 

. , . 
Noib , . . . 
Nurton , , . 
Norfolk , , 

OlitJi .... 
I'tcicc, , . . 

rocklinglon 
J'rcnt«4 . . . 
Kcgil. , . . 
RegiM. 

Roger. . . . 
Rogers 24 
Rogers 5* 
Rnpert . . , 
Si Louis. . . 
Sslcra. , 
Schraidt . . , 
Scilict. . . . 
layJor . . , 
Telegrsph . . 
Tragedy 
Triumph 
ristcr , , . . 
Vergrnne^ 
''"apDUkt 
Wilder 
Wjnthell 
WoodrutT 
Wunlen . 
Wyoming Red 


Composition of American Grapes* 


Sugar a« invettaM 

*r, io loo cc. 
of Juice 

1__ _ 

Acid as tartaric 
gr. ia IOC cr. 
of juice 

Acid ‘Sugar 

ratio 

17.61 

0711 

1 : 24.8 

13-57 

1.490 

I ; 9,r 

17.26 

1256 

1 • 13-7 

13.14 a 1892 

0.448 a 0.S22 

I : 16.2 a 1 : 42.2 

14.25 ft 20.25 

0.750 a 1.632 

1 : 8.7 ft I ; 27.0 

17 67 a 25-27 

0.867 ^ 2.212 

1 9-1 » I ; 25-1 

16.10 

1.144 

r 14.1 

* 5-97 1 

0.908 ' 

1 : 17.6 

12.42 

1 253 

1 9.9 

16.85 a 17*04 

0.700 a 0.846 

1 : 20.1 ft r ; 24,1 

*747 

0.728 

1 : 24.0 

16.11 

O.S36 

I : 19.3 

16.75 

0-844 

1 : 19.8 

18.10 

1035 

1: 17.5 

13.19 

1.238 

1 ; 10.7 

>5 43 

1. 181 

1 : 13 ' 

13-28 

1.756 

1 7.6 

13-31 

1. 140 

I : II.7 

17-41 a *0.17 

0.510 a i.085 

1 i 16.0 ft I : 34.5 

17.50 a 18.85 

I 294 a 1.823 

I : 9.6 a r ; 14. 1 

ii.ro 

f.852 

I : 6.0 

' 7-57 

1.326 

1 ^ ' 3-3 

13.90 

1.256 

1 : 11. 1 

16.65 

0.776 

1 - 21.5 

11^ ft r 409 

1-0*2 a 1354 

1 : 10.4 a I : 11.0 

192.3 

0,68.^ 

t : 28.1 

1734 

1082 

I : 16.0 

9.42 

I.0S4 

I 8.7 

14. 1 I a 14.44 

r.020 a i.iSq 

I ; 1 1.9 a I ; 14.2 

19.28 

0.506 

1 ; 30.1 

13-54 a 14-34 

0.409 a 0.660 ' 

1 20.5 a 1 ; 35 I 

r3 12 a 17 14 

0.709 a 0.908 1 

1 ; 14 2 a 1 ; 24.3 

13.29 

0.805 

I ; 16.5 
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LIVE STOCK AND BREEDING. 

254 ' Observations on Some Insect Pests of Livestock In the Belcian Con^, . 

Roubani)» E. jiDd Van Saoeghem, R., in Bulletin tic la SociiU Uc Pathi>logU Exotiq^t 

Vdl. IX, No. 10, pp. 763-767, Paris, igi6. 

Observations made al the State Veterinary Station, Zambi, Bel^Uu 
Congo. 

L Larvae causing animaL myiasis in the Lower Congo. 

1. Oestridae (Gastricolous). — Larvae of Cobboldia hxodoutis 
and C chrysidiformis were found in the alimentary canal of an elephant. 
The occurrence of the latter species in other regions of Tropical Africa 
is not dehnitely ascertained. 

In the stomachs of asses of l>oth sexes of the Lombardy and PoiU)u 
races, larvae were observed corresponding to the Gastrophilus inltsiinalis 
of Europe. Some of these reared in the laboratory gave adults closely 
resembling the C. asmtnus form distinguished by Hrauer and which the 
authors regard as a geographical variety of the G. intesGnaiis of Europe, 
WarblC'flies have been introduced into the Lower Congo contemporaneouslv 
w ith the importation of foreign horses, and have become accUmalist^l. 

They did not exist there originally owing to the absence of horses, 
either tame or wild. 

M use ID A E. — Myiasis due to Chrysomyia {^Pycnosoma) bezzianum 
Vill.rz: m€gacephata'P>tzz\, is often observed among cattle. Hitherto this 
myiasis had only Ix^en encountered among oxen and horses ; at Zambi ii 
is also found in pigs. It has also been observed on a young domesticated 
antelope { Tra^daphus scriptus). It seems therefore that in nature wild 
mammals must also suffer from this cause. In the cases observe^! at 
Zambi, the myiasis was.aKvays the result of complications deriving from 
tt'ounds. 

Larx^ae of Lucilia arayroiepkaUi Macq. were collected on a Harbarv 
duck and on a fowl. This parasite, which hitherto has only been recorded 
upon mammals and upon man, appears to be of wide occurrence - ven 
among birds. Larvae of A. argyrocepkala and Passer omyia heUrochmla 
Vill. have been found in the nest of Ploceus collar is ; apparently the myi^sb 
caused by A. argyrocephala is the direct consequence of the previmi? 
parasitic action of the haemophagous larvae of Passeromyta. 

II. Biting Insects and Acarini Collected on Live Siock at 

Zambi. 

T A B A N I D A e . — liaentaiopoda perturhans Edw. (probable tr.uis 
initter of Trypatwsoma cazalbont), Tabanus canns Karsch ; T. d!Uii:*t’dui 
Macq. ; T. pluto Walk ; T, par Walk ; 7! biguilatus W ; T, iatniok P- b 
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StomOXIUAE. — Stomoxys calcitrans. common on live-stock \ 
lyperpsia pallidipes occurring in large numbers on cattle. 

PULICIDAE. — The ** chigoe" of man, Sarcopiylla penetrans L. 
infests pigs to such an extent as to constitute a serious obstacle to their 
breeding. S. gallinacea infests poultry and cats. 

I,ICE. — Haemaiopinus suU L., frequently occurring on native or 
imi)orted pigs. //. eurysternus has been observed on cattle. H. inhere 
culaius Grib, var penicillatus has been collected on a buffalo imported 
from Italy; it has not been possible to determine whether this parasite » 
of European origin or not. 

A C A R I N I . — Psoroptes communis var. capracy on goats, cattle and 
domesticated rabbits. The authors regard this parasite as having been 
introiiuced from Europe, similarly Dermanyssus gallinaSy CnemidocopUs 
mufans (common on poultry) and Chorioples equi Her. (on the horse). 

IxooiPAK. — Among ticks collected on animals at Zambi the 
following have been irlenlihed : 

Rhipicephahts appendicutaius Neumann; Rh. simus Koch and Rk. cor 
pat sis Koch ; Amblyomma xariegatum Eabr. and A. splendidum Giebel ; 
Mar gar opus annuiatus Say : Amblyomma tholloni Neumann has been 
collected on an elephant from Kassai. The human tick, Ornitkodorus 
m&tibaUi, has been encountered in large numlx-rs on the pig at Paso Konde 
(betw een Boma and Zambi) ; a search for spirillae on these Ornithodcfrus 
has given negative results, moreover " tick fever " is non-existent in the 
locality. O. moubata on the pig has already been recorded by Wei.lmasN 
in Angola (i). 

255 - Studies on ConUglous Abortion in Msres. — Cominotti Luici in Li 

{'Unifut ViUriruxria, Year XXMX. Nu, 24, pp. 705-716- Milan, i>ccciiibcr 30, 1*1 1 6. 

Contagious abortion usually develops in regions where breeding of 
elected races is carried on. and occurs more esj^ially in im|>orted mares. 
In Kun»pean countries it is chiefly recorded in Holland and Belgium and 
in the Italian provinces of Cremona and Mantua, i.c. in lliose parts where 
horst'-breeding is most developed. 

It is in Belgian mares that this tyjx? of abortion is most treipiently 
<iliserved. It is unaccompanied by any observable phenomena, whetlier 
gi-ncral or local. The writer has never observed any posthumous evidence 
to account for the abortion. 

The foetus and foetal membranes liave l>een submitted to bacterioh> 
rical examination. Aerobic and anaerobic cultures of the various organs 
ot the foetus have been prepjire<I. The anaerobic cultures ha\e ahvays 


ill Sec also No. 3i6 of this Hfilittin. 
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remained sterile. The aerobic cultures have sometimes produced Bader iuvi 
eoli and in other cases a staphylococcus has developed. The chief point 
of importance, however, has been the development, either alone or associated 
with one or both of the above organisms, of a bacterium related to Bacterium 
£oli but not fermenting lactose. It shows the following charters: 

Form coccobacillary. 

Very motile. 

<jK.am negative. 

Milk: Qon~eo*gulating. 

Gelatine: non liquefying, 

Barsiekow 1 (nut rose and glucose) fermented. 

BaRSiekow 11 (nutrose and Lactu^): non fermented. 

Hetsch solution (nutroie and mannite) : fennented. 

Pktruschky solution: first a laint red tinge, then hlue. 

Drigalsky agar: bluish colonics on blue ground 

Eni> 0 agar: white colonies cn colourless ground. 

Dcvelopnicflt of indol; nil. 

In view of these properties the microrganism most frequently isolated 
from aborted embryos must be placed in the sub-group enter id is-panv 
iyphum B. The agglutination test with anti-swine fever serum gave 
agglutination at the maximum agglutination strength of the serum 
(l : 10 000). 

With regard to the loetal membranes, a pure culture gave develop- 
ment of a streptococcus in one case only. 

The writer has compared the strains of bacteria isolated with strains 
forwarded from the Royal Institute of Sero-therapy of Rotterdam and 
Utrecht isolated from aborted foetuses derived from different parts of 
Holland. The Dutch and Italian strains (Piadena, Prov. of Cremona) 
were identical. 

In order to determine the reciprocal behaviour of the 3 strains wiih 
respect to their different immune serums, sulKutaneous and endo- peritonea! 
inoculations were made on guinea-pigs with gradually increasing doses 
of cultures of the 3 strains: the animals were killed when the agglutination 
concentration reached i : 2 000. Each rff the 3 serums was then agglu- 
tinated by the serums of the 2 other seruma at the same concentration as 
the corresponding serum. 

Agglutination tests both with normal serum of mares and with the 
serum of mares which had aborted always gave negative results. 

Inoculation of cultures of para typhus B on pregnant ewes, either per 
vagina or mouth gave negativ^e results. Similarly with endo-vaginal 
inoculation of guinea-pigs. 

Attempts to establish the presence of the bacillus isolated from the 
foetus in the vagina bf mares which had aborted a few days previously 
were also useless. 
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The frequency with which the bacillus of the sub-group enieridis 
paraiyphum Ji has been isolated from the organs of the aborted foetus 
justifies the theory held by several writers that this bacillus is the specific 
agent of abortion in horses. The problem, however, cannot yet be 
considered as settled. 


256 - inlury to Duckltogs Caused by tbc Larvae of the Cofeopteroa 

meateH lunlariua, — Blrkhardt, Franz, in Birliner lierdrztlUiu iVoch<nu:krift^ 

33«i Vc*r, No. 4. yp. 44‘45- B^flin, January 25, *9*7. 

In May 1916, the “ Kaiser-Wilhelm-Institut fur Landwirtschaft ” in 
Bromberg (Germany) received for examination several larvae of a Co- 
leopteron found in the nests of ducks, where they were awaiting the 
hatching of the eggs. Immediately after the piercing of the shell, the 
larvae enter the egg and attack the duckling, even entering the body. 
Some 6'H larvae per egg were so found. Chicken broods were not usually 
attacked. 

Examination has shown the larvae to be those of the Coleopter /Jrr- 
wrr/rj lardarius^ w hich is of common occurrence in shops stocking smoked 
meat (ham and bacon). 

The Coleopter, which is dark black in colour, measures 7-9 mm in 
length. The female lays her oblong eggs, of comparatively large size, 
on smoketl meat, etc. 

The larva develops rapidly and after several months reaches double 
the length of the adult beetle. The upper portion of the larva is brown in 
colour, the underside white, and it pos,sesses 3 pairs oi relatively short 
legs. The last segmerit has 2 proces.scs on its dorsal portion in the shape 
of small backwardly recurved hooks. The covering of bristles of various 
lengths in especially characteristic. 

The Iife<ycle in completed very rapidly, so that there may be several 
geiierations in a year. The insect (vasses the winter in the adult sUte. 

The mode of life of the larva is similar to that of the adult, but the 
lact, recorded by the present writer, that it even attacks ducklings, was 
not known with certainty. The writer recommends further research and 
experiments on this subject. 


ulu.faulu Vear 65, ai-22, pp. ^84-507. Slullgart, No.ober ,-.5, ,,,6. 

Among the 3 resolutions passed by the German Federation of Atri- 
cultural hxperiment Stations, there occurs the remark th.at the idea opened 
“P by Mach gives promLse of success but requires more thorouirh 
examiMtton. Up to the present this suggestion has found no echo- 
rrol. ^UR alone has submitted the resolutions of the Federation to a 
critical analysis. He agrees broadly with the proposals formulated but 
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on several points of more or less importance is led to adopt a different 
view (i). The present writer therefore considers it opportune to review 
the whole question anew. 

I. Estimation or compensation por Sh<»rt Valok. 


Mach has proposed to detenoine in the oat inary analyisis of feeding stuffs for 1 lve> 

stock, not only the crude protein and fats, but also the moisture and ash content (similarly 

the starch content), to calculate the starch value of the food -staff under caaminatioti by 

the aid of average coefficients of digestibility and those of Kkli.nkr, and to use them as 

a basis for framing the guarantee supplied to the buyer, Thit new system is also sup- 

,ported by Prof. Laur, who considers drat in carious aspects It requires completion. 

Seeing that the albuminoids are no longer to be valued separately, while valuation 

is to be made of the nutritive constituents of the plants contained in the food. thi< 

fac* should naturally l>e taken into account in calculating the compensation to be allowed 

in the fodder trade in case of difference between the content guaranteed by the seller 

and that found by the buyer. According to Prof. Lai'R, the best way to obtain this 

object consists in extending the guarantee to the nitrogen content of the food. 'I'he price 

of the kilo of nitrogen should in that case be fixed as far as possible by agreemeut 

between buyer and seller, according to whether pasture or arable land is iovolvwl, at 

10-70 ffenni 's (2) or, failing an arrangement of this kind, at 40 pfennigs. The writer 

thinks this latter method will prove to be the rule. 11c also consideni that there is not 

sufficient motive in the estinialiou of the improvement for expressing the value of the 

manure directly. A supplement for the crude jirotein seems lu meet the case l>etlcr, and 

for the sake of simplicily the writer proposes to li\ it at 10 pfennigs in round figures. 

a sum which is more or less intermediate liclw'een the values he recommends for the 

estimation of the mauurial value of the nitrogen according to whether particular or 

average tare is taken to prevent loss of nitrogen. Tbcic value.s are, rcspcctivtlv. 

85 X 80 X bo 

— 08 pfg. or 

100 100 

10. Q pfg. or S 2 pfg. for the crude protein (3). 

The following example 'hows how tfic estimate of the amount of cumpensoticjn would 
be effected in comparision with the old method. 

On the basis of an analysis a merchant fccU justified m guaranteeing for a l>opjiy- 
sced cake 37 '^/<j of crude protein, 8 of fat and bi of starch equivalent. Hut for 
one rea.son or another he .supplies another cake for whicf> the check analysis gives; 
32^53 ^ crude protein, 3.65 ' fat and 55.53 ^ starch e*^uivalcnt. *l'he pnee f-. 14. 25 

mark-s per metric quintal, .\ccording to the old method the compeusation to pay 
would be ; 

1^25 
*“45 


— 51 Pfi' nitrogen and, in consequener 


(37 "t" 8) - (32-03 -f- 5.65) _ 7.32 X 


2.32 marks. 


(1) Sec B. 1915, No. 1334. 

(2) For the purpose of this article it will Iw sufficient to regard 10 pftnmp 
equivalcid to 1 penny and a mark a.s equivalent to a shilling. 

{3) See Die LandwirtschaftlUfun Verstecksstathnen, Vol. 79-So, 1913, pp. 289 
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According to the new method the calculation would be as JWlows: 

For 4-97 Vo of crude protein too IjtUe at lo pfg, per «/« .... 0.50 mark 

For 5.47 Vo of starch-equivalent too little at 17.3 pfg, , . , 0.95 mark 

Compensation mark 

may lie seen from the above, the compensation to be paid according to the new 
met bod would be less, but this does not con&titme a reason for rejecting it, as the effective 
deficit is esUblilhed with more precision. Further, there is reason for hoping that in these 
conditioos the trade would be more disposed to accept this new guarantee. 

Mach himsdf is in doubt as to how his method would work with regard to foods 
viith a high content of crude fibre, and espccitOly in the case of attempted falsification 
with rice offills. In such caaes the complete analysis of the food cannot give results 
ctpeble of ntilisation because it is impouible to take into consideraiioD (at any rate, in a 
direct manner) the very different nutritive value of the pure feeds and of the substance* 
employed for th«r falsification. The question appears in a still more unfavourable Eght 
where, for example, it is only wished to determine the mcasture, ash, crude protein and. 
fibre and to introduce into the calculation for the sum of fot -f- nitrogen free extract a 
factor derived from the composition of the pure food. The present writer has shown 
that Mach’s doulAs arc well founded. 

It results that the method of calculation proposed by Mach is, in the majority of 
capable of rendering excellent service in the valuation of pure feeding stuffs. But 
!t fails in the presence of falsification by means of substances of low food value. Until, 
therefore, a method has been found of completing the process by means of a microscopical 
examination. Its application will involve a certain amount of danger which it would be 
imprudent to ignore. MaettV method, however, seems to form an excellent means of 
enliglUL-niug farmers as to the real nutritive value of the fixxls they buy. Further, bv 
having recourse to microscopic analysis and to the determination of the crude fibre, it 
«;11 be {•ovfible to estiinite almost eitaclly the depreciation in value caused bv Uhi- 
tiention^ 


II. VaIIV\TI«iN of COMMKkCIM. KhtDlNr. STCflS. 

The re-^lutions passed by the above nientione^l Federation are agreed to by Lacr 
who lumti himself to proposing a few modifications concerning the valuation of the maniire. 
Ihe present wnter concedes straight away that the taking into consideration of the 
phosphoric acid and potash contents of the foods cannot claim to be of decisive impor- 
‘ante. According to I^ur's table, however, the valuation of the feeding stuffs might be 
influenced by thii factor, in extreme cases, to the extent of 1.73 f/g. per kg of starch 
cquivalcDt. The writer considers that the completed method would naturally be too long 
for ihe calculation of compensation for slion value. Notwithstanding, in the case mentioned, 
& single calculation only i* involved, the resulu of which should he included in the tables 
with those intended for the valuation of the nitre^n. The amount of work involved is so 
that, according to the writer, there is no reason lo neglect it. 

Ihe writer docs not agree with Laur when he says . nitric nitrogen cannot as a 
general rule be taken as a standard of value for the nitrogen of food-stuffs, but in many 
c»ses recourse must be had to the nitrogen of green manure * . For, he says, one is obliged 
vht \er)- start to admit that many larms which buy large quantities of concentrates 


400 


feeds and feeding 


rich in ftlbncninoids have also regular need of nitric nitrogen. Further, the nitrogea of 
green manure furnishes a less reliable value than that <rf nitric nitrogen, To ihijs irujjt 
be added the fact that a portion (varying roiwiderably with the future of the soil) of the 
nitrogen of green manure is not entirely bestowed gratis by the atmosj^ere, but is dcriv>*<i 
from the soil, whilst, on the other hand, the losses of nitrogen vary in an extra© rdinarv 
manner according to the nature of the soil under which the green manure is turned. 
The case is very much the same with the nitrate, but the couditioiM with regard to »hU 
latter are much better known. 

Finally, the writer harbours various doubts with regard to the proposal of 
to differentiate, in evaluating the manure, between the various types of stock farms. For 
the moment, however, there is no necessity to modify the retolutions of the hedenition 
with regard to this point. 

HI. Valuation ok Feeding Stl’kks not usually appearing un the Markei. 

The German Federation of Agricultural Experiment Stations has decided that the 
calculation of the manurial value of feeding stuffs nut intended fur the market should fje 
effected foliowing the suime principles as fur the commercial kinds except, however, that 
account should he taken of the organic matter. LaUR opposes the inclnsion of the phos- 
phoric acid and of the potash, as well as the organic matter. The writer argues that if 
LaUr’s point of view be accepted, the manurial value of rye-straw, for in-stance, is consi. 
derably reduced, especially if it is milts^l as liMer, If then, this straw is given a. a 
ood to live->tock, it is possible, in certain conditions, that such utilisatioo may be expected 
to give greater advantages than arc obtained by its employment as litter, and to a degra- 
which the writer regards os inadmLssible. 

EaOR considers that the employment of the ordimury trade feeding stuffs as & I»a«i5 
of appreciation for feeding stuffs not occurring on the market, only rarely gives exact 
results. He proposed to employ, for instance, the market procc^ of skimmed milk for 
the valuation of the foods richest in albuminoids, those of j>otatoes for other cultivated 
crops, these of meadow hay for dry fodders, etc. It is only in respect of cereal grains tkit 
he would allow the principles accepted for commercial feeding stuffs to stand. With 
regard to the above, the writer considers that: i) very complicated situations would result: 
2) it would entail the admission that the market prices of « Normal futtermittcl » (ntjraal 
feeding stuffs) were fixed values. The writer considers that these 3 poinu by no ine#ii> 
coiLstitute a step in advance but rather evoke considerable apprehension. Nor docs ihe 
consideration of the degree of concentration, actordii^ to I.aUR, meet with his approval. 

Summing up, the writer admits that, where it is a case of the utilisation of feeding 
stuffe from the economical point of view, Laur’s method for the valuation of foddc^^ not 
intended for the market ofrers several advantages. But, according to its own express 
statement the Federation of Gentian Agricultural Experiment Stations only aims at hxing 
landmarks for the exact valuation of feeding stuffs not generally occurring on the nurket 
by comparision with the ordinary feeding stuffs of every day trade. And this sjwcis) 
purpose is amply attained by the method proposed by the present writer. True, tb;:; 
process has the drawback of being a very long one but in this respect the method u* 
Laur shows no advantage. 
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Net Snergy Velues for Rumioaiite. — Arhsby» Henry Prentiss ani> 

I- RiER, J. August, ui The Ptnniylvunia Statt ColUgt^ of AgrUulturf, Agricuit- 

unA iixperimtnJ Station, BuIUtin Su. I42, 19 pp. Slat? College, Centre County, 
PcancytvanLa, July 1916. 

Henry and Morrison {Feeds and Feeding, 15th. edition, Madison, Wis.,. 
pp. 633-666), have published a compilation of analyses of feeding stuffs 
vaA. of the results of ^gestion experiments in North A.merica, and on this 
Ijasis have calculated the content of digestible nutrients (for ruminants) in 
a great variety of feeding stuffs. From these tables, the writers have 
computed the net energy values of the more important feeds in th<; manner 
which they had previously devised (i). 

The results of their calculations are given in the following table, with 
regard to which it is to be remarked that: i) Both the digestive coef- 
Ecients used by Henry and Morrison, and the data for the expenditure 
of energy due to feed consumption are derived exclusisely from experi- 
ments on ruminants. Consequently, the net energy values here compute<l 
ire applicable to ruminants only, and not to horses, or swine ; 2) the 
table shows primarily the net energy values for maintenance or fattening. 
There seems good reason for believing, however, that they may be taken to 
represent also the net energy values for growth and, at least, the relative 
values for milk production : 3) in comparing the figures for the various 
feeding stuffs, account should be taken of the moisture they contain when 
they are given to the animals; 4) Henry and .Morrison's tables include 
only the crude protein (N X 6.25). The amount of non-protein has been 
estimated by the writers from the crude protein on the basis of Kellner s 
averages. 

Average Dry Matter, Digestible Crude Protein, Digestible True Protein, 
and Net Energy. Values per too lbs. for Ruminants. 





IVv 


T rmr 




prv,tcia 

pr*-»ir 

va]u« 






b*rr.i) Rtu'OMAGF. , 


l.U. 


rhrriBS 

Itoy and foddir from (driais: 

Bronie gr»w, smooth 

91.5 

5 'C 

3-5 

4a S3 

Coro fodder (e»rt inchtded, mediom dryi. . . 

81,7 

3'0 

^■3 

43-94 

Coro siuTer (ears removed] medium dry) . . . 

81,0 

3.1 

1.6 

31.62 

Miller, Hunguriap 

85*7 

50 

3-9 

46,96 

Mixed timothy und clover 

878 

5 3 

3-2 

41.07 


KEdA 


(1) Sec B . 1913, No. 6*5. 
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DfseatiUe, 



Dry 

matin 

Crude 

(maein 

True 

prvIMn 

valu*^ 







Lbs. 

Lba. 

Lbs. 

'liierm 

Oal hay 

88.0 

4-5 

3-9 

3245 

Orchards 

. 88.4 

4.7 

3*3 

44-93 

Red top 

90,2 

4.6 

3-9 

51,22 

Timothy, all analyses 

88.4 

3'0 

2.2 

43.02 

Timothy, before bloom 

92.8 

4-7 

2-9 

43.52 

Timothy, early to full bloom , 

87.2 

3<» 

2.5 

47 40 

Timothy, late bloom to early seed .... 

85.1 

2.4 

1,8 

37-54 

Timothy, nearly ripe 

. 87-5 

2.2 

1.8 

3H.59 

Hay and fodder Jrom Uguates: 

Alfalfa, all analyses 

. . 

10.6 

74 

34-25 

Alfalfa, lie fore bloom 

■ ■ 93-8 

15.4 

10.3 

36-23 

Alfalfa, in bloom 

. . 9» S 

10.5 

6.7 

32-33 

Alfalfa, in ?eed 

. . 8y.b 

8.5 

6.2 

32-23 

Clover, alsike 

. . 87-7 

7-9 

5*3 

3442 

Clover, crimson 

. . 89.4 

9-7 

6.9 

36-21 

Clover, red, all analyses 

. . S71 

7.6 

4.9 

3S.6S 

Clover, red, before bloom 

. . 89.6 

1 i.b 

54 

42.!- 

Clover, red, in bloom . . , 

, , 86.1 

8.1 

5*3 

39.11 

Clover, red, after bloom 

. ■ 77-9 

6,8 

45 

34 5' 

Clover, ->\\eet, white . . . . 

yi.4 

10.9 

6.7 

3898 

Cowpeas, alt analyses 

90-3 

13 1 

9.2 

37->o 

Cowpeas, before bloom . 

. . i) 2.2 

17.8 

12.8 

33)4 

Cowpeas, in blextm to earlv pod 

. . 89.4 

12.6 

9*5 

3Q.tl 

.Soybeans 

. . 9*4 

11.7 

8.8 

44<5:. 

StraiOj: 

Barley 

. . 85 8 

0.9 

06 

36.61 

Buckwheat .... . 

. . 901 

4.2 

3*2 

4-55 

Oal 

. . 88.5 

1.0 

0.8 

34.S1 

Rye 

• . 92-9 

0.7 

0$ 

175? 

Wheat . 

91.6 

0.7 

0,3 

*-13 

Frs.sk Green Roughage: 

Gnert cerialt, ttc» . 

Barley fodder 

. . 23-2 

2*3 

2.0 

140S 

Bine grass, Kentucky, before heading , , . 

. . 23 8 

3-7 

2.8 

14.82 

Blue grass, Kentucky, headed out 

■ ’ 3^'4 

2.8 

2.2 

17-77 

Blue grass, Kentucky, after bloom .... 

■ • 43 ‘b 

1.9 

1.6 

zm 

Buckwheat, Japanese 

. . 36.6 

2.2 

1*5 

iT'i 

Cabbage , 

. . 8.9 

f.9 

».3 

8.1 

P 

Cabbie, waste outer leaves 

. . I4*t 

G7 

1. 1 

Corn fodder, dent, all analyses 

231 

1.0 

0.8 

54.* 

Cora fodder, dent, in taaael 

. . »4-9 

1.1 

0.8 
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Ihecftible 

Net 


Dry 

Crude 

'IVue 

eBerg>- 


matter 

protein 

pro;ein 

value 


Lb«, 

bb«. 

I.b«. 

Thertns 

ro fodder, deni, in milk 

19.9 

1.0 

0.8 

13.64 

m f.jrfder, dent, dough to glazing , . . . 

25.1 

>3 

1.0 

<7 35 

m fodder, dent, kerne U glazed 

26.2 

i.i 

0.8 

16.74 

)m fodder, deni, kimels rijx: 

34 '^ 

1-5 

1.1 

22.48 

fodder, flint, all analyses 

20.7 

1.0 

0.8 

<3 53 

,jD fodder, flint, in tassel 

10.6 

0.9 

0.7 

6.S9 

)nj fodder, flint, in milk , . . 

150 

0.9 

0.7 

10.39 

jni fvxJder, flint, kernel* glazed 

21.0 

10 

0.8 

» 3-49 

jrc fodder, flint, kemeU ripe. ...... 

27.9 

1.2 

0.9 

17.84 

jm fodder, sweet, f>eforc milk sUge. . . . 

!O.D 

0.8 

O.O 

7.82 

orQ fodder, sweet, roasting cars or later . . 

20.3 

1.2 

0.9 

< 3 - 3 ^ 

jm fcxldcr, sweet, ears removed. 

21.5 

1-0 

0.8 

14.26 

iilct, Hungarian 

27.b 

1.9 

1. 1 

17.24 

at fodder 

26. 1 

2-3 

2.0 

14.06 

rcfiard grass 

29.2 

1.7 

1.1 

15 Si 


16.7 

2.6 

»-7 

1307 

je fodder 

21 3 

2.1 

14 

1 5.99 

reel iiorghuui fodder .... , , 

24.9 

0.7 

0.4 

I 5-37 

imoibv. feforc bloom , . 

24.2 

1.8 

i.i 

18.36 

jiiothy, in bioi>ni 

32.1 

* 3 

0-8 

1S.89 

imothv, in seed . . 

46.4 

•■3 

1.0 

26.36 

ilicat fodder 

27.4 

2,S 

19 

1S.75 

(trr^n ugutn/s 





Ifilta, fvfvjro bloom 

19.9 

3'5 

I.O 

9,20 

[ialfa, in bloom 

25.9 

3*3 

1.8 

1 1.50 

L^altj. after bloom ..... 

29. K 

2.1 

1.3 

1 1.10 

brer, akike . . 

24-3 

2.7 

*•5 

< 4 - 5 ^ 

OTCf. crimson . .... 

17.4 

2.3 

1.6 

10. S3 

over, fed, ill! analyses 

26.2 

2.7 

1,7 

1 5.S7 

uver. red. in bloom . . . 

27.5 

2.7 

18 

16.74 

orer, red. rowen 

54 4 

3 3 

2.2 

*7-30 

twpeas 

10.3 

2.3 

17 

10.42 

Canada 6 eld . 

16.6 

2.9 

2. 1 

9 7S 

yhems, all analyBe^ 

23.6 

3.2 

24 

53 

f^beans, in bloom 

20.8 

3-0 

2-3 

10.44 

[yl>can>, in need 

24^2 

3 * 

2-5 

1 2.70 

M>, ha;rv . 

18.1 

3-5 

2.4 

><•95 






p. well-matured, recent analf»cs. . 

26.3 

i.t 

o.b 

15.90 

p! immature 

21.0 

t.o 

0^ 

11.96 

p. from frosted ear* 

a 5-3 

1-2 

0.6 

14.27 

p, from held -cured stover ... 

19.6 

0.5 

0-3 

8.98 
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Difastibl« 



T>ry 

CnMi< 

True 



matttr 

(HQiein 

protein 

V4I11 


tba. 

Lbi. 

Lbe. 

Ih^r 

Clover 

. , . «?•» 

*•3 

0,8 


Cowpe« 

. . , 2R.0 

1.8 

i.l 

n.( 

Soybeans 

. . . 27-1 

2.6 . 

*5 

ii. 

Sugar beet pulp 

. . . lo.o 

0.8 

05 

9: 

Roots, Tube&s and Fruits ; 





Apple 

. . . i8.2 

04 

0,1 


Beet, conunun. . 

. . . 13-0 

0,9 

O.I 

7*i 

Beet, sugar 

. . . 16.4 

1.2 

0.4 

11 : 

Carrot .... 

. . . 1 1.7 

0.9 

0.5 

<).: 

Mangels 

94 

0.8 

0.1 

5.1 

Potatoes 

. . . 21.2 

1.1 

ai 

18. 

pumpkin, field 

8-3 

KI 

0,6 

6.1 

Rutabaga . 

- . . 10.9 

1.0 

0-3 

8., 

Turnip 

. . . 9.S 

l.O 

0.4 

f>.l 

Grains : 





Ctrtal ^ains : 





Barley 

... 90.7 

9.0 

8.3 

Si).i 

Buckwheat 

. . . 87-9 

8.1 

7-2 

59-' 

Com. dent 

S9.5 

7.5 

7.0 

S9.1 

Com, flint 

. . , 87.8 

7 7 

72 

t-,l 

Com and cob meal 

. . . 89.6 

6.1 

S" 

0-! 

Com meal 

88.7 

6.9 

6.4 

88.; 

Oats 

90.8 

9-7 

8.7 

t>7,i 

Oat meal 

9^ * 

12.8 

11.5 

86.; 

Rye 

. . 90,6 

9-9 

9.0 

93-: 

Wheat, all analyses 

, . . S9.8 

9.2 

81 

ol.i 

Wheat, winter 

... 89. 1 

8.7 

7 7 

OK 

Wheat, spring 

89.9 

9.2 

8.1 

Ot i 

Leguminerus suds: 





Bean, navy 

, , 86.6 

18.S 

16.4 

»3- 

Cowpea 

. . . 88.4 

19.4 

16.9 

79^ 

Pea, field 

. . . 90.8 

19.0 

16.6 


Pea meal 

. , . 89.1 

19.8 

17.2 


Peanut with hull 

• • • 93-5 

19.4 

16.9 

S3- 

Peanut kernel 

. ■ . 94.0 

24.1 

22.2 

W-t 

Soybean 

... 90.1 

30.7 

27-3 

8i.; 

Oil suds : 





Cotton seed 

. . 90.6 

*33 

**■9 

1 % 

Flax seed 

. . . 90.8 

20.6 

19.2 

S5.| 

Sunflower seed 

. . . 95-5 

23-3 

20-2 

i 

SunfloMer seed with hulls. . 

. 931 

13*5 

II. 7 

H 
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itternulk 

rtj'ji milk 

im milk- -centiifogal 

;!m ujilk— ^vity 

;;nj milk*— dried 

T'cy . 

Hy-J’iiohuc'rs : 
fn iuintiitian tndtuirus : 

dried 

ewer^ Ifrains, dried, below 25 protein 

twen grains, wet 

>ti!Ier-' dried, from corn 

jtillcfs’ grains, dried, from r^-c 

;UUer? grains, wet. 

Jt 

lit >-prout« 

[kwheat t>fan 

:kwhcai hulls 

:kwhwn niiddlingi; 

ffliny feed 

i bran 

etl brau .... 

*it middlings, dour 
rat middlings, standard 

( V/ - 

oiciit meal, low in fat. . 

oniiit meal, high in fat 

lonsecd hulls . . , . 

(oaseed mcrtl, choice. 

lottHw* meal, prime 

^ ‘J'l meal, com 
*rrd me;il, new process. 

'“p*!. old proces* 

wjot cake 

cake trom hulled uots 
’“5 cake, hull* included 
nical, fat extracted . 

^cd cake ‘ ‘ 


l>ige4lbU 
Crude True 

proteiu proroia 

tbs. Lbs. 


Dry 

matter 

U». 

94 

13.6 

9.9 

9.6 

91.7 

6.6 


92-5 

91. X 
24.1 

93.4 

92.5 

22.6 
94 2 

92.4 

88.5 
Kg. 7 
8«.o 
Sq.g 

56.6 
Kg. 9 
89.3 

59.6 


90 4 

02.3 
90- 3 
92‘5 

92.2 

qi.l 

90.4 
90.9 
S9.6 

89.3 

94-4 

88.2 

90.0 


3-4 
3-3 
3 -^> 
3 1 

34-4 

0.8 


215 

jS .7 

4.6 

22.4 

13.6 

33 

IS.K 

20.3 


10.5 
0.4 

24.6 
7.0 

12.2 
12.5 
'57 
*3 4 


iS.S 

18.4 

0.3 
37-0 
.33 4 

16.3 

3* 7 

30.2 

12.4 
42-S 

20.2 
3S.1 
32.0 


3 4 
3-3 
3-9 
3-1 
34-4 
0.8 


20.2 
*7.5 
4-4 
18.3 
1 1. 1 
2.S 
fi.R 

*2.5 


91 

20.8 

6.5 

10.5 

10. 5 

14.0 

12.0 


1S.3 

l8.r. 

35-4 

32.0 

*4-3 
3 « 9 
2« 5 
f 2.0 
41 4 
*9 5 
37 3 
29 I 


Net 

caer^ 

vaitte 

'ITiernis 


*3 32 
29.01 
*4 3* 
*5-43 
10391 

*0.39 


53-35 

50.93 

*4-53 

S5.08 

56.01 

22.05 

87.82 

72.72 


3059 

7.60 

72.19 

81.3* 

79 35 
53.00 
75.02 

50.10 


83-49 

100.31 
Q g2 
03.46 
00.00 
S3.8S 
85.12 
SS.qr 
94.18 

93-55 

42.57 

996$ 

88.87 
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Dry 

luaiMr 

Digeatible 

Crude True 

prouia protein 

Nrt 

• alt( 


Lbs. 

i.bs. 

Lbt. 

IVni. 

Shirch. wanuficturs : 





Gluten feed 

. . . . 9*-3 

21.6 

20.1 

80.72 

Gluten meal 

. . . . 90.i> 

30.2 

28.] 

84.15 

Starch feed, dry 

. . - . 90-7 

12.2 

9-2 

7740 

Starch feed, wet 

. - . 33-4 

41 

3-7 

50-45 

numufiii turt • 





Molasses, beet 

. . . . 74.7 

1.1 

0.0 

57-' 

Molasses, caac or black strap .... 

; . . , 74.2 

1.0 

0.0 

55-: 

Molasses beet pulp 

. . . . 93.4 


3-5 

"6.; 

Sugar beet pulp, dried 

. . . . 91.8 

4.6 

0.7 

75-^ 

Sugar beet pulp, ensiled 

. . . . 10.0 

0.8 

0.3 

V-: 

Sugar beet, wet 

9-3 

0.5 

0.3 

S/ 

PatK’in^ hoHSi : 





Dried bK*od. . . 

. . . 90.5 

<X).l 

6S.h 

8S I 

Tankage 

Dver 60 % pnjwhu 

. , . . Q2.0 

38.7 

55-6 


35-60 protein 

. . . . 92-5 

54.0 

51.1 

8;; 

45‘55 % 

... 92.3 

48.1 

4S> 


Below 45 % protein 

03.3 

37,6 

35-^' 



259 - Chemical Composition, Dlgesttblltty an4 Feeding Value of Vegetsbie 
Ivory MeaL — Ideals, C. L. asd. Linusey, J. li. 'Massachusetts Agr:cMlt.:r.il 
rlmeiU Station) in fotttna! </ Ap f<:Htturtil Hisiarch, Vul. VII, Xo. 7, 5i|>. toisic 
\Vashingtoti i>. C. Noveinlxir 13, igi6, 

Ve^retable ivory, or the corozo nut is the seed oi Phyklephas f.-. uw 
airpa{\) a plant found in great quantities in Colombia and wli^h .il;' 
grows in Peru and North Ecuador. The nuts are largely iinpnrtDi :■ 
Great Britain and Germany, while the United States use al tout 'Mm 
annually, costing $ [500000. In the process of manufacture, .t lon: 
derable portion of the nut is w^asted in the form of saw’dust, chip? 
turnings. In some countries this residuum has been mi.xed with "tlv.ri: 
gredients to be used as cattle fond. German writers state that veytjtabl 
ivory meal has bt^en cmployetl to the e.Ktent of 50 per cent ;is an ;»du!t';!ai 

(l) PhyUlifkiit macriKarpa R. and P., a Fandatunuu. ? 'this plant inn*t 
fused with Cotlocoieus caroUmnsh'’ a Polynesian palm which, together with 
supplies a similar product, also called vegetable ivory. Cf. WehmeR, Pfiwz{nH !*c >'*’ 
P- 74. 
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in the manufacture of so-called concentrated feeds (i). In the last few 
y^rs, many attempts hiw been made in the United States to disco\er 
a practical use for this waste material (2). 

The writers have made many chemical investigations of vegetable ivory 
and have tried to determine the mannose present, for the corozo nut has 
regarded as a source of this sugar. 

From the results of this work have been obtained the <lata given in 
fihle I which gives the writers’ fodder analyses of vegetable ivor\’, together 
the German analyses for purposes of comparison. 

Table I. — Fodder Attaiyses of Vegetable Ivory. 


Average 




Mm. 

Aiin, 

uf ^ 



— 

— 



dor conipurieon: 





“ 

— ii.^. - 

Moisture . . 


. . 12-64% 

6i3% 

JL39% 

1S.30 — 13 20% 

Ash , . . . 


. . 3.30 

0.80 

i.oS 

1.30 — i.ro 

Protein, . . 


5-56 

3-94 

4-63 

4.60 — 4.00 

Fat .... 


. . i.iS 

0.60 

0.92 

1. 10 ' o.So 

Fibre . . . 
N'itit'getvfrce 

extract .... 

■ . 7-7S 

- . 77.56 

6.13 

74-17 

6.S9 1 

75-09 1 

79.S0 — 7 5. So 


V'egetable ivory chiefly consists of carbohydrates, and especially of 
annua, the anhydrid condensation product of mannose which is present 
I the extent of 92.5 per cent. No lignin, starch, or (jextrose, are to be 
lund, but about 2.43 per cent of the dry matter consists of pentosans. 
n undeter minetl carbohydrate of the nature of pectin has also been observed. 
I'ater extracts of vegetable ivoiy meal gave about 0,5 per cent of reducing 
ij^ars, while the same solution after hydrolysis with hytlrochloric acid, 
ave an average of 2 per cent of reducing material. 

It was noticed that 5 hours' Imiling was necessary to hytirolysc 
Mnpletely the mannose and other reducing materials, and the deUr mi nation 
fthe reducing sugars proven that the nitrogen-free extract is accounted 
)r in the form of a he.xose sugar, or its condensation product, exce pt a 
mall percentage of pentoses an<i pectin. 

A number of bomb-calorimeter determimuion hitve K'en made t'> Jeter- 


U) Kspecialty fur adultcraJing ]>alm utl cake. {A. Emmermnh L’elvt I’ftlmkenikuchfn 
ad-tnehl, in Did y^u/Ur miff/I des flondt'h published by the V'crhand l>ftDdwirt>chaH!lichcr 
e^cchs-SlatloDen ira Deutschen Keich, WII, pp. 316-317, 1906. In ItAly. comro menl 
late bc«n twed in the adulteration 01 the olive residuum sold caitW ickxI. 

\iuiX 

(2) Sec also: FoKMKJJTI, SAtsi.mi spdrimdttlili ngraric, XXXV, p. 2 20 , 1<K>2. 
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mine the average calorific value of vegetable-ivory, which proves to 
amount to 3.785 calories j^er gram, and is not very different from that 
of maize Hour, sugar and maize starch. In button factories, however, 
where the ivor>' waste is used under the boilers as fuel, it has been staled 
that it produces about half as much heat as soft ccal. 

Two experiments, with 3 and 2 sheep respectively, were carried oui 
to determine the digestibility of vegetable ivory meal. The animals ate 
it readily when it was fed with hay, maize gluten, salt and yfalcraditb. 
In a 3rd experiment it was found that the carbohydrates ofthe corozo nut 
are hydrolyzed and absorbed in the digestive tract of sheep. In the two 
first experiments were obtained the digestion coefficients of maize meal 
and vegetable ivory meal given in Table II. 

Table II. — Comparison of digestion coefficients obtained 



in Experiments I and JI. 



Fee.-: 

f)ry m.itter 

V‘ri<ein Fat 

Fibre 

Siiri.|{ea 

free 

CKtraci 

Vegetable ivor>- meal , . 
M&ize meal 

. . 84% 

. . 88 

36% 5 ^% 

67 90 

,.,0/ 

. 2 /o 

92% 

Q2 


Appl>ing these coefficients to the composition of the dr\* matter, we 
obtain the following amounts of digestible matter in i ton of each of the 
2 feeds. (Table III). 


Table III. — Digestible nutrients (in pounds) in vegetable ivory meal 
and maize meal per ton. 

Nilrogeimn* 

Pretem F.«l Fibre free 


Vegeuibk ivna meal . . 42-34 lb. 6.^1b. loi.o 8 lf>. 1 . 582 . 201 b. 1,732-45 

Mair^ meal ..... . 147*32 78.84 ~ ' *^486.60 L7I2.76 


Feeding experiments made on cows showed that these animals ate 
vegetable-ivorv' meal, when mixed with other feed, without evidence of 
digestive disturbances. They refused to eat it if fed by it^t. 

When the vegetable-ivorv* meal (3 lb. per day) was (ed in addition to 
a somewhat limited daily ration consisting of: 18.67 lb. hay ~ 2-34 
wheat bran - 2 lb. cottonseed meal and 1 lb. hominy, the experiment showe 
the favourable effect of the ivorj* meal. The addition of the latter increase 
the milk flow 5.7 per cent and its removal caused a decrease of 4-2 P* 

cent. In a similar experiment, where the basal ration was somewhat be!oi 
.what the animals required for maintenance and normal milk produciioi 
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the addition (rf the v^^lMe-ivorf ibeal produced an increase of 3.46 per 
in the'milk yidd, whidi corresponds to i Ib. of milk per 3.56 Ib. of 
ivory meal. t, 

Two other com|»rative experiments were also made, in the one was 
jiveii an average daily ration of: 2.36 lb. wheat bran -f 2.28 Ib. cotton 
5eed meal + 20.58 lb. hay, to which were added 3.36 lb. maize meal, or 
jlb vegetable^ivory meal: in the other experiment, the rations fed were: 
2.38 lb. bran -f 2.19 lb. cotton seed meal 4- 18.5 lb. hay to which' were 
idded, eith^ 3.75 lb. ivory meal, or 4.01 mahe meal. A summary of 
the results is given in Table IV. 


Table IV. ~ Five Weeks^ MUk Prodtuihn. 


oi 

Ratii^n 

MUk 

Drjr 

Fat 



Prodacad 

Hatter 

6 

Uasal - 1 - 3.36 Ib. niaize meal. . . 

5 . 243.5 

13 . 37 % 

4-56% 

0 

i>a>al 4 - 3-00 lb. v^ctablc-ivory meal* 


»3-45 

4.65 

s 

f>dsal -4 4.01 lb, miiize meal 

. 6,931.3 

*3-50 

4.87 

s 

* J 

hasal 4* 3-75 Ih. vcgcuble-ivory meal, 

c wvre siven to addttioti i lb maife inea). 

6,403.3 

13-47 

4.93 


Though the methods of feeding necessarily followed were not such 
hat exact relative values could be shown, it seems certain that vegetable- 
vory meal does not fully equal maize meal for miik production. 

In the appendix there is a bibliographical list of 14 publications. 

>0 ConiwraUve RmuUs of Feeding Qulnea-PIgs with Whole Qrains of 

Barley In the ** Quiescent ” and In the Oermtaatlng State. — Weill, K. 

inti Vfoi'Hloi'aKn, c;„ in Cem/'Us Rtndus dts Seancti dc la Scfiiti dt Biologk. VoL 

I XXX, Nu, I. pp. 33-35. Paris . Janiiaiy 6. I917. 

I hf writers have shown previously ( r) that feeding of pigeons on an 
.\clu.sive diet of whole raw grains of barley (or of any other undecorticated 
. is capable of preserving complete nutritional equilibrium and does 
ic»t induce nen.’-ous disorders of the beri*beri type such as are caused by 
he u.se of decorticated cereal grains. It is important to investigate w hat 
ction a stm^dr type ol feeding may have on the nutrition of a mammal 
uch as the ^|iinea-ptg of w hich barley grains in the dry state do not 
onstitute the usual food, 

Two guinea4>igs were put on a daily ration of 25 grams of completely 
aw barley, and two others on a ration of the same barley allowed to 
^niinate at a suital^ temperature for 3 da>^. 
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The comparison of the 2 sets of experiraafis show^ of 

whole barley when consumed in the dry " state resulted m denu- 

trition of the guinea-pigs with fetal termination on the 29th. or 3oti^ day, 
whereas an equal ration of this same barley^ consumed on the thdrd day 

of germination, maintained nutritional the normalTevel (or neariy so, 
with period of growth) for 106 days in one case (death on 114^ , day) 
and for 69 days in another (death on the 74 th. day). 

Throughout the course of the experiment it seemed as if the grab 
in the " quiescent ” state did not contain in suitable form the elements 
necessary for the nutrition of the guinea-pigs* and as if germination had 
developed in the grain a substance (or group of substances) capable of 
supporting nutrition at the normal level for a long period. 

a6i - Improvometit la the Method of Apportloiiing the Maoget rtathm. 

FmilU (f Inf ormaHoits dn Minister e du Cimmeri c, Jt flndustrii^ Travail, du PifsUs 

et des TtUgraphes, France, Year XXH, No. 2, p. 10. Paris, Januaiy 9, 1917. 

The whole of the nutritive principles contained in mangels at the 
moment of harvest undergo losses and mod ili cations, sometimes to a con- 
siderable extent, during storage. 

The sugars, particularly, gradually disappear- After 3 months storage 
in the silo 6 to 8% of the sugar 'has vanished, in spile of the weight of 
the root remaining the same. After 4 months, the loss reaches 15”/, and 
after 6 iffonths, 25%. 

The nitrogenous matters, the total weight of which remains the samt, 
undergo an unfavourable trasformation from the nutritive point of vitw. 
The total dry matter even is 10 to 12% lower than at the time of harvest. 

If the animals are to receive constantly the same quantity of nutri 
live elements it is therefore necessary' to increase in a progressive manner 
the daily w^eight of mangels administered. 

Though it is difficult to give precise indications as to the scale c’ 
increase (the nutritive value of mangels varying as much as 100 ' accord 
ing to variety and conditions) it may l)e said that after 2 months stonu^c: 
the quantity tiguring in the daily ration should be increased by 10 . in 
order to give the same food value. 

After 4 months’ storage, the increase should l>e 15 to t8 ' . ami .liter 
6 months, about another i5'’/r). 

362 - Feeding Tests for the Toxic Effect of the Seeds of A 4 oni* arstintU^ 

contained in Milling Residues In Hungary. See Nu. 279 uf thi$ Pu>:-uk. 
263 — Data on the Measurement of Inbreeding. — Prarl, Raymond, in ihirt .- 

Firit Annual Report of the Maine Aj(rii u!tHri}i Experitntnt Fnilcfin 24^- 

pp. 225-248. 5 Fig* Orono, Maioe. 1916. 

The pedigree of an individual consists of two halves. One of these 
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5p sire and his ancestors; the other of the dam and 

her _ 

Tiife of inbreeding for a particular pedigree are composed 

of the following dements: 

i) The repeated occurrence of the same individual animals (types) 
on the mre’s side of the pedigree only. 

a) The repeated occurence of the same individual animals on the 
dam's side of the pedigree only, 

3) The re-appearance of animals which appear first on one side of 
the pedigree (either the sire’s or the dam’s) then on the other side. 

If only I and 2 are to be found in the pedigree, it means that the 
eireand the dam are totally unrelatetj (within the limits covered by the 
pedigree in the particuUir case). On the other hand, the re-occurrence of 
3 means that the sire and dam are in some degree related and that a |K)ition 
of the observed inbreeding arises from that fact. 

The coefticients of inbreeding are calculated from the following formula. 


In ^ lOO 


where denotes the maximum possible numl^er of different individuals 
involved in the matings of the // -I- i generation and fi the actual number 
f>f different individuals involved in these matings. Thus Zv (or more 
simply Z) is the coefficient of inbreeding and its value is from o to roo. 
If this formula is used for continued mating df brothers and sisters in a 
succeeding series of generations : TL,, — Z, — Z. — Z3, for Z we have 


p — 2 and g ~ 2 \ consequently 


^ _ io.> (o) _ 


and in a >imilar 


100 (4 — 2 ) ,, uo — 2) 

manner. Z, = - = 50; ^ = 75: /: ^ 

!00 ( 16 — 2) 

Now, the coefficients of inbreeding of themselves tell ns nothing alwut 
what pro[k)rtionate part has been playeil by the 3 ehmients in reaching 
the final result, nor do they reveal a pH>ssil>le relationship l>et\vi.‘n the two 
members of the original pair. 

T!ie writer proposes a method for recognising and estimating these 
succe''.sive values, fhe ordinary pedigree is divided into 4 i^irts : 

1) The first table includes the primary re'ap|>earancc <»n the sire's side 
the pedigree of such animals as appear first on the si me side. 

2) The 2nd Table includes the primary re-apiiearancc on the dam’s 
side of such animals as first appear on the same side. 

.V The 3rd Tabic includes the primary appcanuice on the dam's side 
5 ^uch animals as first appear on the sire’s side. 
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4) The 4 th Table indudes the prfmar v appearance on ttie dre’s side 
of such animals as first appear on the dam's side. 

The values of these hst two Tables give the d^ree of relationship 
between the original couple. 

King Melia Rioter is a pedigree Jersey bull (a type animal) whi( h 
first appeared on the sire’s side of the pedigree. In the 5th Table, wht re 
we find the primary re-appearances on the dam's side of the pedigree of 
animals which first appear on the sire's side we have; 


Generations .... 2 

King Melia Rioter. . . i 

St Lainbert's Rioter King. — 
King of St I^mbcrt . , — 

St Lambert Roy ... — 

St Lambert IU>y . . . — 

Oakland's Nora. ... — 

St Lambert’s Rioter King. — 
St Lambert Roy . . . — 

King of St l^iiabert . . — 

St Lanjbeit's Letty . . — 

Letty Coles 2 ( 1 ... . — 

King of St Lambert . . — 

Louisj's Grace .... 


3 4 » 6 7 » » 10 U IS 

( 2 ) ( 4 ., 

„ I ^10) — — — ———— - 

~ — I (24) — ~ . 


_ „ „ , ^56) ~ ^ — 


, |,,8) - -- - - 

- I (238) -- - - 


ToUih 


I 2 5 12 2S 39 119 240 480 960 r 1)30 


From this Table it is obvious that a very considerable portion ot the 
inbreeding shown in the pedigree of King Melia Rioter arises from the 
fact that his sire and dam were closely related. The 4 Tables relating to 
King Melia Rioter can be summarised as follows: 


Generations .... 2 

3 

4 

h 

ft 

f 

8 

9 

to 

11 

li 

Male only (T»blc 1 ) . . ~ 


I 

3 

16 

4 t 

los 

210 

447 

898 

1 796 

Female only (Table Ip . — 
Cros.s-over (Table* III 



I 

2 

4 

S 

i 6 

32 

64 

12S 

and IV^ 1 

2 

5 

12 

2 g 

SO 

119 

240 

480 

960 

1 1)20 

Tctaff 1 

2 

6 

16 

46 

104 

233 

47 S 

959 

I 922 

3 


If the coefficient of inbreeding is calculated only from the values given 
in Tables III and IV, another coefficient, the “ coefficient of relationship ” 
is obtained = K. This shows the influence of the relationship ot the 
ancestral pair upon the marks of inbreedii^ observed in their descendiinis- 
The two coefficients, the inbreeding coefficient. Z, and the relationship 
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efficient, K, are with some limitations independent of one another, as may 
Kp seen from the followine Table; 


Muimum PMftibk Maxinum PeMibk 

Value of Z when K = o Valne of Z wfaes K. ^ too 

Ai o o 

A, o 50.00 

A3 5oxx> 75-00 

> A4 75-00 87.50 

Aj 87.50 93.75 

A6 93-75 96-88 

A^ 96.88 98.44 

A« 9844 99 22 

A^ 99.22 99.61 

Aio 99-61 99.80 


Froom this it appears: i) that Z and K are within certain limits 
independent: 2) that after 10 generations the coefficient (degree) of 
inbreeding is the same, whether the ancestral pair were related or not- 
But il quantiiivtly the result is the same, the germinal constitution of 
the individual produced, would, except by the most remote chance, be quite 
dirterent in the two cases. The method suggested by the writer permits 
of this qualiiative difference in the descendants being estimated. 

264 - The Herd and Stud Books of the Argentine Rural Society. - Anaks 
deia S^itdad Rural Argentvui^ V«ftr 41, Vol. pp. 4S9-491. Bueoos-Aires, September, 
October 1916. 

The appended tables give the entries in the Herd and Stud Books 
of the above Society since its foundation, and also the entries for the 

Argentine Herd Book. 
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Argentine Stud Book, 


Breeds 

Entered 

between Oct. j, 19*5 
und S^, 30t 1916 

Kntiiee tinoe fbtmdjitton 

Uwi 

SuUioBa 

Marcf 

SuUuiitt 

Mares 

T*., 

Peichcrott 

29S 

358 

3 323 

5 492 

7 818 

Clydesdale 

*45 

221 

1 842 

4 695 

537 

Hackney . 

185 

180 

1 80a 

2 685 

4 487 

Shire 

*24 

164 

i 699 

3 *99 

4 m 

Yorkshire 

26 

52 

362 

705 

967 

SttfFotk-Punch . 

*3 

40 

]8o 

5*9 

699 

Boulonnais . 

18 

25 

144 

*95 

399 

Anglo-Norman 

7 

30 

183 

65* 

*35 

1 loDter 

10 

2f 

50 

* 5 * 

201 

Polc^-Pony 

5 

11 

64 

80 

M 4 

Orloff 

6 

9 

87 

110 

! 197 

American Trotting ..... 

2 

7 

5 

»3 

1 zS 

Bel^an 

! 2 

4 

21 

70 

i 91 

Shetland-Pony 

1 

2 

10 

24 

; 34 

Oldenbourger 

I 

2 

10 

*5 

1 25 

Holstein 

I 

— 

10 

11 

21 

Inikehnen 

i ”* 

— 

2 

, 

i 2 

Totals. . . 

1 844 

I 136 

8 603 

li 

iS 62s 

I 27 22S 


Argmiint Flock Book. 




Ejitjtes frvm Oct, 1, 
t<; Sept. 30. 1916 

I'ji 4 

i 

1 

Number t-f breeding ;.nsni is 
entered fjnuBy 

at the aume pertoti 

Breeds 

Imp'.dtcd 

Bred ifttb«0»iintr>' 

PrepiWhjry j 
Kegister | 

Etna! 

... - 

}'rep.»r..t rj 


B.ms 

Ewes 

K.„. 

Ewes 

Upec- 

Preien- 

Mtion 

Rums 

Ewes 

Ramsj Fwc4 

Lincoln 


— 

I 691 

I 862 

- 

2 282 

'a 237 

8 935 

1 

7 502 ;i 8 6a2 

Merino Argentine 


- 

S<>6 

S 55 



1 007 

2 377 

_ j 3 3S4 

Shropshire IX*wn. 

3 


43 

50 


?7 

57 

203 

222' 4 ^-’ 

-Oxford Down , . 

7 

- 

48 

60 

^5 

66 

55 

219 

219 405 

Romney Marsh. . 

*3 


20 

20 


200 

49 

86 

I 128 i 265 

Hampshire Down. 

36 

“ 

67 

4 * 

- 

128 

I2t 

617 

584 t 3^* 

Border Leicester . 

I 

i “ j 

1 

7 

9 

“■ ; 


9 

126 

155 

Corriedale, . , . 

- 


i 

- 

— 1 


I 

— ; 

50 5 * 

Totals. . . 

.49 


a 47 * 

2 547 

25 

2 703 

3536 

12 58* 

9 705 25 
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Argentine Swine Book, 


Breed* 

EDtriei betwees Oct 
aitd Sepc. 30, t 

*, 1915 

916 

Fntriee since fonodation 

Boar* 

Sow* 

Toui 

Boan 

Sowe 

Totals 

Ikrk'^*ire 

958 

1 421 

2 379 

4 220 

5 285 

9 505 

jtiddle White Voriuhire . . 

123 

*71 

294 

I 388 

i 8S9 

3 277 

Urge BUck 

85 

&o 

165 

1 167 

1 278 

2 445 

Poland Cbiot j 

2J 

43 

66 

109 

136 

24S 

Teinwortb j 

1 

50 

64 

104 

85 

142 

227 

White 

— i 

I ““ i 


43 ; 

67 

I to 

Duroc Tersey i 

It ; 

tl 

22 

36 

41 

77 

Linculnshire j 

- ; 

; - 

— 

- 

^ 1 

- 

Totals. i 

I 240 

I 790 

3 030 

7 048 

j 

8 839 

15 887 


last year October i, 1915 to September 30, 1916. They include all the 
purc-bretl cattle, horses, sheep and pigs produced or imported into Argen- 
tina and showjthe yearly condition of the industry for breeding pfire brtd 
animals in Argentina. 

from these figures and those of the j)receding ycar(i) the increase 
in numbers of the different pure-bred categories is seen to !>e as follows : 

frum Octfilier i, liji^ 



to September, 30, 


1910 

Cattle, 

- . 11,253 

Horses 


Sheep ..... 

. 17,626 

Pigs 

3030 


These increases are particularly due to cattle of the Shorthorn (.S,8i i 
Headi, Hereford (1,123 head) and Aberdeen Angus (1,184 head) breeds; 
to horses of the Percheron (656 head), Clydesdale (366 head), Hackney 
(3^5 head) and Shire (288 he^d) breeds j to LiiMx>ln Sheep (18,692 head), 
Argentine Merinos Oxford Down (1,263), Romney Marsh (1,322) ; 

to Berkshire pigs (2,379 head) and Mid^e White Yorkshire with 294 head. 
The four predominating pure breeds are Shorthorns among cows, Pcrcherons 
among horses, Lin<x>liis among sheep, and Berkshire among pigs. 

yEd,\ 


<i) Set B, 1916, No. aoa. 
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2^5 « Ecoaomics of the Breedinf et Pure*Bre4 Stock* — Wk^twokth, }: n. 

Tki Fkld, Vol. XXVI. No. la, pp. 1009*1011. New York* Dcocanber 1916. 

Pure-bred stock represents the accumulated effort of jfenerations of 
breeders leading to a well defined end, which may be expr^sed in pr<jtits 
already realised or in profits to be realised in the future. The prict of 
pure-bred stock exceeds that of normal stock in view of the product] \ e or 
reproductive capacity peculiar to each individual in relation to thu of 
normal common individuals. This excess of value depends in its turn on 
various factors each of which represents the relative commercial value of 
a character exceeding those of the ordinary type on the market. 

Careful observation of the markets shows that this increase is, roughly 
speaking, 15 to 20 % for reproductive power and more than 50 % for 
purity of blood combined with reproductive power. 

The facts contained in the appended table, which refer to the mai/e-zone 
of the United States, whilst representing approximate averages, show this 
phenomenon much more clearly than could the valuation of profits on 
pure-bred stock which have either been already realised or remain to be 
realised in the future. 


Pig» 

{about 

Animal > 

^leep 

Agricultunl 

Mam 

Dain 

Normal aTerage market 

Talnc $ 27 

$ 90 

$ 7-50 

$ <25 

1 J50 

Rq>rodactive value ... $ 33 

$ 110 

$ 900' 

$ 360* 

$ *50 

Value of purely of blood $ 4 $ 

% *50 

1 12.50 

1 400 

1 230 

These relative prices naturally refer 

to animals 

of similar 

type and 


conformation. Reproductive power in dairy cows does not increase the 
normal average market value because this is based on milk production 
which is an inverse quality to reproductive power. 

Reproductive power increases the value of an animal because it gives, 
a higher profit on the market than does normal production. 

The value of pure-bred animals, on the contrary, is based more on 
future than present profits. Given two reproducers of equal individual 
merit, the pure-bred reproducer has a much, higher value because, as a 
rule, it represents a better guarantee for good progeny. Reproductive 
capacity includes two factors : i) the power of transroittizig good characteris- 
tics to the descendants with greater uniformity ; 2) a less strong ten- 
dency to the appearance of negative charactertsti (3 in the descendants, 
Both these advantages are the result of selectson baaed on the ascendants 
to eliminate negative qualiri^ and to unify and imptoye posidve qualities. 

There are many possible methods of obtainitig these resultii but none 
of them* have a positive value because the relative success gamed depends 



CATTLE 


4^7 


on the way in which the breeder makes use of them. They have the 
praciicai character oi a weekly test of the control of milk production. 
Anyone attempting to deduct from this the exact production of the produc- 
tive cycle of the cow would find many contradictions in its applicati<Mi 
If it is used for comparison between two or more individuals, better 
results may be obtained. Finally, when used to study the special qualities 
of an individual which cannot develop under normal conditions, the weekly 
test at high tension, so to speak, is a method which allows a fundamenul 
study to be njade of the latent or reserve energies of the individual in 
relation to iu productive power, its capacity of transforming food-stuffs and 
its nervous organisation. 

In the same way the application of indications of predominant character, 
of pedigree, of fancy points or of family lines, as measures of the capacity 
to transmit characteristics should only he taken into consideration in so far 
as these various elements are correctly interpreted. If they are used as 
relative and not as absolute measures, they express in part the degree of 
uniformity and of constancy to which the pure-bred animal is capable of 
transmitting its characteristics, but they are practical methods capable of 
giving results only when used by experienced breeders who can estimate 
the value of failure as well as that of success. 

Thus the predominant character in hereditary transmission does not 
go beyond the specific characteristics peculiar to the masculine or feminine 
appearance. 

The fancy pc^ts only constitute the trade mark of the race, and here- 
ditary power is usually quite indep«ident of caracteri sties of value. It 
cannot, therefore, be said that, because it transmits certain more or less 
insignificant traits characteristic of the race, it has any special degree of 
dominance. 

Biologically, the progeny represent data of greater value although, from 
a practical point of view, there are also considerable diderences in this 
respect 

To the intelligent breeder the pedigree is the most important considera 
Hon to be kept in mind. If there are animals whose excellence has 
been proved m(»t closely related to the genealogical tree, and if they occur 
in botlt branches of the genealogy at the same time, the breeder may feel 
a certain sense of security with r^^ard the the power of transmitting superior 
characteristics. The greater the number of descendants whose worth has 
hmi proved, the greater is the certainty with regard to dominance. With 
regard to valuable animals, the lei^|th of the pedigree is looked upon by 
breeders as an indication of marked powers of reproduction and selection. 
Jhe length of Uie ped^ree is ah equally valuable criterion in the descen- 
ant and it is here that a pure-bred animal b superior to a grade animal, 
ch breeder could have actual data with r^;ard to the the power of 
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transmitting characters possessed by any given dam, but other breeders 
could have no knowledge of these qualities and, a few years later, all 
traces of its individual merits will have disappeared. The individual me- 
rits of an pedigree animal are actual data which pass into the annals of 
the race to which it belongs, data which are taken into account in the ' 
valuation of each lineal descendant, which represents a hereditary fraction 
of these merits. Admitting that the merits of the immediate ascendants 
of an animal of common stock improved by a pure-grade are known, and 
that a pure grade animal has immediate ascendants of equal value, this latter 
will have over the improved animal the advantage of progenitors having 
a well-defined identity which will allow the collected efforts of many breeders 
to be utilised. The relative value of the pedigree and of individual merit 
is a problem which deserves special attention. In this respect it must }>e 
remembered that a pure bred animal may become a scrub under the in- 
fluence of two forces, each with a separate action; it may appear to be a 
failure because the good qualities have disappeared or have been lost in 
the hereditar}' transmission, or, more often, it may appear to be a failure 
because of insufficient development. If it is certain that this inferior animal 
belongs to the second class it should always be used for reproduction in 
j)reference to an animal chosen by crossing, even if this latter has certain 
superior individual qualities. If it belongs to the- first class there is no 
likiihood that, for the breeder, it has a superior value to the other. In 
consideration of the difficulty of determining the reason for the inferiorih* 
of a pure-bred animal, it is. in practice, usually wise to refrain from 
excessive optimism. 

Breeders of purc-breds are also often faced with the problem of select- 
ing from individuals of high lineal descent but of secondan' merit, and 
from those of less celebrated family or descent, but with marked individual 
merit. In such cases the choice must be subordinated to the aims of the 
breeder. If he wishes to sell his products to breeders or producers of 
improved animals he should choose animals of individual merit. If he 
wishes to develop his dair>' herd for exhibition or competition piirjxjses 
he should still give preference to indiridual merit. If, on the other hand, 
he wishes to become a professional breeder of' pure-bred stock, according 
to more distant, or even more difficult, schemes, he cannot ignore cel- 
ebrated pure-breds, especially if he intends to sell hU products to breeders 
working for the same end. In this case, whilst considering individual mer- 
its, even the best individuals will be sold at a lower price than animals 
belot^^g to celebrated families of pure-breds. 

The profits from the breeding of pure»bred stock are closely connected 
with the fact that it is a sort of nursery in which the original seed repro- 
duces itself with an identical aim. It can, therefore, not be compared with 
ordinary breedii^. 
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The breeding of pure-bred stock in the United States only includes 
from 2 to 4^^ of the total of the various zootechnic^ categories; by reason 
of its nature it must progress slowly. This is due to the fact that this 
branch of animal production is relatively new, and that, in the past, it was 
limitwl to breeders and agriculturists to whom the cost of pu re-bred repro- 
ducers was a matter of secondary importance. 

Since pure-bred stock are considered, so to speak, only as breeding 
animals, they command a price on the market which Is unknown to or- 
dinar)' or improved stock. It is in these prices that lie the market profits, 
which, when finally analysed, represent the capacity of transmitting econo- 
mical characteristics to the progeny. This capacity cannot be recognLsed, 
hoivertT thoroughly it may be studied, even after 2 or 3 years of reproduc- 
tive tests. The breeder of pure-breds who studies the indication which 
he believes to be connected with hereditary }x»wer and w ho acts on these 
imlications is assured of prcifits which cannot be realised in ordinarv' 
animal-production for general market purf>o.ses. 

26& - A Cattle Reserve in Nigeria. — Cansino, a. R,, in V mud Empire^ Tht Royai 

CoL'nial fmtituUjourmiiynK. VlII {New Series) No. i, pp. 40-41, London, JanuAr^' 1917. 

The w’riter states that immense cattle reser\es, 5 million head, exist 
jift.Nigeria, The animals could doubtless be easily purchased in the Bornu 
'provinces, whence they could be driven down to Kano and transported 
by rail to Uagos. F roiii Lagos, the frozen carcasses might be shipped for 
Europe. The quality oi the beef is said to lx-, in some cases, quite equal 
10 the British product. The writer advises that the herds of cattle for 
slaughter should be collected at a fixed date, that the animals should be 
examined by veterinary surgeons In Bornu, and rested and fattened in a 
reserve area near the railway, and that a large refrigerator should be put 
up at Liigos. A small refrigerator capable of handling some 24 carcasses 
already exists there. The utilisation of this enormous reserve of cattle 
would be greatly facilitated if the work were carrird out under Q^vern- 
ment cmitrol. 

20J ~ Studies iBjuie by the Imperial SericutturaJ Statioa of Japan. — Tht 

Bulkhn of i)u Imperial SericHihtrai Experiment Station Japan, YoL I, N\>. i. 149 

pp. z Coloured PUtes. Tokio, >iay 1916. 

I he huUetio unulysed coiuaIos the following articles t 

I- Exsifo KataYama, Researches into the Nitrogenou;, CQm|ounds in Mulbemr 

itavts. 

2. RorusatoRO Kudo, CootribuUoni to the Study of Panwitic PK>toro«; I On the 
Strweture and I.lfc HisUMy of Alatema hamkytta NSgeli. 

3" Kaoru Aoki, Precipitation KxperimeDfi with the Imintuie-sMum of Silk- 


*ornis. 
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4 . Kaohu Aoki, »ad Yoshika CmCASAKi, On the PoesibflUy of Applyiiijr 
Aggltttination Reactioo in the Bacteriological Examiaatkm of Sl]k*wormtk For the furth^ 
Eluciriation of the Question of the Identity of Baalius s9tto (Uhiwaia), B. <xk‘a (tlieshite 
and Cheyne) and B. migat/urium. 

5 . Kaoru AoKi and Yoshika Chiga&aki, On the Virulence of the So-t aileji 
Baiiiti iotto ^Ishiwata) in Silk'Wonns. 

6 . Kaoru Aoki and Yoshika Chigasaki, On the Bacillm sette whidi des not })roduc« 
Toxic Substances, 

Mr. E. Katayama has established the presaice of the follow sub 
stances in mulberry leaves, 

Amoiiw of • baUBun 
obuiaed from 1 kR of kavtt 


HitTx>4eiwus Coa^iouBds 

dried i& 

•till ooBUioing ia.33 per ceat 
of reridua! 

.^mouiit 
t.f ^iuUUOCK 


in free atete 

obteiaed 
by compete 
hydrolyatt 

<>f albumiiit.i!cs 

Glycocoll . 

0.06 g 

1*50 g 

0.90 g 

Alanine 

1.00 

19^ 

U.00 

Valine 

0-47 

10.50 

5,60 

Leucine 

0.60 

21.00 

S.oo 

PiuUne. . . , , 

0,65 

2.50 

1 40 

Serine 

— 

2.00 ' 

o.So 

Asparaginic acid 

SwAO 

6.00 

2.40 

Phenylalanine 

0.60 

2.50 

2.30 

Tyrewme 

present 

«- 

O.qO 

Guanine 

0.10 

— 

-- 

Adenine 

. 0.52 


- 

Hyperozanthin. 

0.12 

— 

- 

Histidine 

0.20 

1.30 

o.()6 

Arginine 

1*30 

8.80 

1.20 

l.ysine 

0-93 

6.60 

I -"0 

Choline 

1.93 

2.50 

- 

Trigooellinc. 

0.20 

- ^ 

- 


In the 3rd. of the studies mentioned above» Mr. K. Aoki has applied 
the method of precipitation with immune-serum to the study of tht degree 
of relationship between the silk-worm {Bombyx m<rr!) and tlie kindred 
specie, B. M&ndarina^ Anthtrata Pernyi^ A. Vamamai^ Caliguh 
met, Dendrolimus Pint, Lymantria dispart Diacrisia anino and 
xutkus» He further studies the maUiner in which the predpitate varies 
with the different stages in the development of Bombyx tnoth 
egg to the moth and inves^^ted the precipitation reaction in $11' 
glands and other organs. From the total results obtained^ he drew tl: 
following concluiuotis amongst others. 

I. By means of the reciprocal precipitadon of different species < 
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oimali’i ch* < 3 «gtee of their affinity can be accurately determined, and 
herefore tl^ir position in the zoological scale, 

2. The amount of an immune-serum precipitate is not always equal 
kben serum of the same species of animal is used, if the senim comes 
rom Ian ae in their 2nd, 3rd, or 4th, stage of deveopment. In these cases, 
he precipitate Is much less than that obtained from the serum of adult 
ndividuals or from the liquid expressed from the eggs. The latter substance 
jives the heaviest precipitate. 

V An undoubted specific organic reaction lias been found in the silk 
jUnds of B. Mori* 

4) No difference was observed in the precipitate of the serums of tlie two 
jcxes in the presence of the two kinds of sexual glands belonging to B. Mori, 
In the 4th article, Messrs. K, Aoki and Y. Chigasaki show that: 

1. The agglutination reaction in the case of the soBo bacillus is strictly 

ipecific. 

2. By means of this immune-reaction, hacUlHs sotto (Ishiwata) can 
asily be distinguished from /?. megaiherium and B. alvei ^ thus the ques- 
ion of their identity has been solved in the negative. 

In the 5th article, the same writers show that when the silkworms were 
led on a young culture of sollo bacilli, the microorganism perished and 
ie larvae were not killed, when however, the silkworms were given an 
^ culture of the same bacilli, they were killed in 3 hours. In fatal cases, 
^ inicrot>rganism$ do not multiply in the intestinal canal, but only in 
be haenio-Iymphatic system, where they cause septicemia and sapremia. 
rhe toxic substance is present in the bacterial colonies whence it can 
K partially removed, by shaking it in a solution of sodium chloride; it 
toes not |>ass through a Chamberlain filter. 

Ditierenl disinfectants act in different ways on Bacilli sotto and the 
&xic substance they produce. 

In the 6th. paper, the same writers describe a race of sotio bacilli 
liscovered by themselves, which is not able to produce fatal effects if it 
s cultivated in agar, though it retains its property of causing septicemia, 
this atoxigenous race cannot be distinguished from the normal toxigenous 
ices, either hv cultural means, or by the use of immune-scrums. 

FARM ENGINEERIXG- 

^ - Exhibition aad Trial of New Agricultural Machinery and Appliances 
organised by the Oermen Agricultural Society In 1916.- KisruER, c;.. in 
MatcUuHgtH 4 er Dttas<kem LanAwirtstkafU~GMUs% kofts, \’oL 45, pp. 730-733. Berlm, 
Novemher 4, 1916. 

in on die occ^ion of the ** Landwirtschaftliche Woche " 

*Rncultural week) the Cerman agricultural society organised an exhibition 
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and trial oF new agricultural machines and implements (excluding dairy 
machinery, etc.), in order to give the manufacturers a chance of submitting 
improvements to the Society in spite of the present crisis and to introduce 
them to the agricultural public. 

There were 64 machines and types of apparatus entered, and the 
exhibition was well patronised. Of these machines, etc., 5 (1, t, 7.8 % 
of the entries) were judged as new and worthy of attention (‘- neu 
unc^ beachtenswert 42 (65.6 %) were reserved for trials, and r6 
(25 %> were not considered worthy of mention. In comparison witli the 
exhibitions ot previous years, there were less entries, but there were 
more trials. 

The following machines were considered to be “ new and worthy ol 
attention 

1) Poriable vumbrane fnimp K 14 by the BerI-INKR Pumpenkabkik, 
Aktiengesellschait vormals Max Brandenburg, Berlin. S. <). - 
Between the upper and open end of the pump and its lower, closed end 
is a plate-shapied membrane of stretched leather, which is alternately 
pushed up and down by means of a bent lever and a connect! nij rod 
controlled by the pumf>handle. To the left is the suction pipe and on 
the right is the valved supfdy pipe. The pump is mounted on a wooden 
base, provided with hollows for carring; the operator stands on the 
wooden base while pumping to increase the stability. The piimf) delivers 
nearly 1000 gallons per hour to a small height, weighs 57 lbs and 
100 marks (about 5) including flexible suctipn and supply tubes. 

2) ‘‘ Hannibal Ante par (as Pump ”, igr^ models by P. C. Wintkrhoff 
of Dusseklorf. — This pump, already descrilxrd iiv previous reports 'i! 
the German Agricultural Society, has been improved by adding new valve 
searings under German patent .\o, 270 152. On the rubber ring used as 
a seating a bar presses carrying a pointed spur that prevents thi* rinj; 
being moved by pressure from below upwards. These valve seating^ 
have been placed in both suction and delivery pipes. The pump, 
mountetl on a wood base and thus easy to remove, weighs abouts SS Ik: 
obtaining w'ater at 23 feet and delivering it at 33 feet, it delivers 
galls, per minute. The price of 150 marks (t 7~[0-0) includes flexikv 
tuljes for suction and delivery. 

3) Mower uiik a Joot-kvtr for raising Ifu kny'e^ar. i)y die 
“ Maschinenfabrik Fa hr, A. G. ”, at Goitmadigen, Baden. — By 
depressing a lever with the right foot, when the machine is dther statior..»rv 
or workipg, the driver can lift the knife-bar into a vertical position 
using his hand; by depressing the Jever once^ the knife-bat can !h^ 

to the usual height, ue. above small obstacles; in this position the kr 
is held by a catch, and when the lever is depressed the secon<l time the 
bar is brought into a vertical position. By means ol catches hoidiuy it 
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in position with r^ard to the 2-armcd lifting-Jever the foot-lever 
is €(|ually avaiUMe at the second depression as at the first. To lower 
the knife-bar, another foot-lever is used. Such a machine w'orks on a 
tjfcadth of 4 ft. 6 ins., weighs 748 lbs and costs 345 marks {I i7^5-<)). 

4) “ WUhelma '' grinding and crushing mill, by the *■ Fuldaer 
niAscniNEN- UNO Werkzeuofabrik Wilhelm Hartmann ”, of Fulda, 
Hesi>t*-Nassau. — Mill with artificial, vertical stones, 72 ft 6 ins in diameter, 
nounted on a horizontal axis with 3 bearings. The mechanism for regulat- 

the fineness of milling is close by the outlet, within reach of the 
jpcrator. The shaking mechanism has a good control system which 
prevents useless work. Ihe mill requires a driving force of 8 to rz H. P- 
U)d produces 1760 to 5280 lbs per hour; it cost 950 marks (X 47-10-0). 

5) ** Rheinland*^ cylinder mUl, by the ‘*Maschinenfabkik W. Ley ”, 
)f Wiilfrath, Rhenish Prussia. — The characteristic of this mill is that 
he gear between the cylinders is freed by pulling out a which easily 
illows the two cylinders to be given the same speed. The mill weighs 
[100 lbs and grinds 1760 lbs of cereal per hour, using 510 7.5 HP: it 
:osts 760 marks (t'3H). 

269 - Whiting Standard Agricultural Tractor. — The Imphment ttud .^fjchifwrv 

kr.'ico, Vol, ^2, No. 501, p. 1020, r fig. I^adon, January 1, *917. 

Messrs. Whitino (1915) . I-td.. 334-340, Euston Road, London, N. W. 
ve placing the W hiting Standard Tractor upion the English market. This 
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is of 24 H. p., and has a fourcylinder 3 by 5 i»- which 

nms on petrol. The transmission is by chain which runs b^Cen the 
two drive wheels in the rear, each being 45 in. in diameter and 24 in. 
wide. The total length of the 'tractor is 14 ft. 6 in. and its width 6 ft. 
2 in. 

All the working parts of die engine are effckwcd so as to be tree 
from dust; only one hand lever is used in ordinary work ; and thert is 
no differential, the drive on the wheels being direct and positive. It is 
claimed that this tractor will turn in a 30 ft circle, and that it will tum 
as easily and smoothly on freshly ploughed land as on dry soil. 

Demonstrations of this tractor are now being arranged. 

270 - TraHer for Men who have loat a teg. — Maurin, G.. m/wrjw/ 

f'ultwt pratique, Year 8o, No. 26, pp. 455 * 45 ^ "h * December j8, 1916. 

Dr. Albert Martin of Rouen (France) invented this trailer, only 
weighing from 88 to 100 lbs, in order to enable men having lost a leg 
to work with a double plough without tiring themselves too much. 

The apparatus, which consists of a wheel chair for the disabled man, 
is attached behind the plough and at the end of each furrow the man 



Dr Martin’s trailer. 


gets out of the chair, detaches it from the plough^ then turns and places 
the double plough in position; then he again attaches the drag on which 
he sits until the other end of the furrow is reached. 

The drag is made of wood and is built symmetrically so as i>ermu 
its use in either direction. In the middle, uiuier the seat, the drag is 
supported by a large farrow wheel and by a small land wheel, which latier 
can be adjusted in respect to the large wheel and according to the furrow- 
depth. For this purpose the axle of the small wheel carries an upright 
pierced with holes; a bolt holds tlte whed||fa the desired position. 
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271 - improved Apparetus fer Determinlog the Teft Weight of Greta, with 

a suaderd Method of Making the Teat. — Hozrkkjl, E. a m U, S. Dc. 

pirtmint of Agriculture^ Bulletin No. 472, Ijpp., 8 figs. Washington, F). C, Octo- 
ber 50» 1916. 

The improved testing apparatus for obtaining the weight per bushel 
described in this bulletin was designed to reduce to a minimum the per- 
5«)iial error in making the test and to standardize the method of determin- 
ing the test weight of grain. 

Description of the oevice. The apparatus (fig. i) is in two 
main parts: i) The stand, with hopper and overflow pan, and 2) test 
kettle, witii a special beam. The base of the stand is made up of two 
iavers of wood held together with screws. Each layer is i inches thick, 
the upper layer projecting V4 '^ch over the lower layer around the edges, 
so that ilie base can be conveniently fastened into a table top if desired. 
In the forward part of the base is contained a circular opening w ith bevelled 
edges, of the shape and size shown in figure 2. A grate made of four 
metal bars fastened into the lower layer of the base extends across the 
oi)ening in the base, as shown in figure 3. A circular metal disk, or plate, 
upon which the test kettle rests w'hen in place, is clamped on the upper 
side of the grating in such a ix)sition that the centre of the plate coincides 
with the centre of the opening in the base. Two metal guide pias, about 3 
inches apart, are fastened to the edge of the plate and then ^tended 
upward about half an inch higher than the surface of the plate. These 
guide pins are placed here to centre the quart test kettle when it is in 
place on the plate. The two guide pins are connected by a strip of metal 
of the size and shape illustrated in figures 2 and 3. This strip of metal 
is free-sw inging, and when swung over on the plate forms a guide for cen- 
treing the pint test kettle. 

Fitted into metal sockets sunk into the after part of the base are 
two tubular metal fiosts 19 inches long and connected with a casting at 
their upper ends. Fitted to the forward or main post are two free-swinging 
metal brackets or arms, the lower one of which terminates in a ring 7 
inches in diameter to hold the hopper, the upper arm terminating in a 
hook from which the scalebeam can l>e siispende<i. The arms are held 
in place at any given height on the post by means of two metal clamps, 
as shown in figure 2. 

Each of these arms has a projection extending backward past the 
rear or guide post, so arranged that when the ring of the lower arm and 
the hook of the upper arm are swung to a position directly over the 
plate in the base these projections are in contact with the guide post. 
The projection on the low'cr arm allows the arm wdth funnel to swing to 
the left, while the projection on the upper arm allows this arm with its 
scalel)eam to swing to the right. 
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The base of the stand rests on three adjustable metal legs which fit 
into metal sockets sunk into the under side of the base> in the positions 


Apparatus far Determining the Test Weight 
of Grain 



Fig. I, ■ Fruni view of apparatus. 


shown in figure 3. The legs are held in place by means of set scrt-wN 
A pan for catching the overflow from the test kettle is placed underneath 
the grating. 
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Apparatus far Determining the Test IVeight 
of Grain, 



Fig. 3. Schematic horizontal prvjecliou 
of the apparatus showing arrangement 
of grate, disk and guide. 
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The hopper, which rests in the ring of the lower arm, is large enough 
to hold more than a quart of grain and should be of the shape and size 
shown in figure 2. A valve at its lower opening holds the grain in the 
hopper until ready, to make the test. The oj>ening, or outlet, in the 
bottom of the hopper is i inches in diameter. 

The special stroker is of hard wootl, ^4 inch thick, i V4 inches broad, 
and 12 inches long, each edge l>eing a perfect half circle. This stroker 
should be used for all tests. 

The stand can be used with either the ordinary’ lest kettle and beam 
ur with the test kettle and s|>ecial combination beam. 

The .sfHJcial beam, graduated to read in tenths of a pound, was de vised 
in order to make it |x>ssible to obtain reliable results residing in fractions 
of a pound. Thi.s special beam has two bars, one above the other, each 
of which has three lines of graduations. The first lint on the lower bar 
rea<ls in pounds per bushel, in divisions of 10 pounds up to 60 pounds; 
th<‘ second line reads in [x>unds and ounces by one-half ounce division 
uj) to 2 pounds dead weight, and is used principally for determining 
th'ckage ” in grain ; the third lint reads in percentage of 2 pounds by 
I j>er cent divisions up to too per cent. 

The first line of gradii.itions on the upper bar reads in pounds and 
lenths of a |>ound up to to jjounds per bushel, the second line rea<is in 
j^rains by 2 grain divisions up to 200 grains dead weight: and the third 
line reads in percentage of 200 grams In' i pt-r cent <.ii visions up to io»:> 
per cent. These last two lines of graduations will be kmnd esjxxriaily 
ustrful in the analysis ol corn to determine what it should grade from 
ihr st.ind{X>int (d damaged kernels or of loreign matter and jinelv broken 
corn. 

The poise on the lower bar is supplied with a set screw. si,> that it 
cm lx- moved to any one of the ic> pound graduations and clamper! in 
jxjsiiion to keep it from slufiing while rej)e.i!etl weighings are l>eiiig made 
on tin- upper beam. 

Operating thetkstkk. — Place the tesic-r on a solid talde top or 
otiier firm base. Adjust the height ol the tunnel arm so that (he opening 
in the bottom ot the tunnel is exactly 2 inches alnn-e the top of the test 
kettle. Place the test kettle tm the metal plate over the grate and see 
that the overflow pan is in place under the grate t»]Kming. Swing the 
hopper arm into forward position until the pruj<.*tnion extending backward 
IS in contact with the guidepost. Close the valve in tlte outlet from the 
hopfxT and fill the hopj>er with the grain or seed to be tested. Oj>en the 
valve wide with a quick motion and allow the grain to run through until 
the kettle overflows. Swing the hopfXT arm out of the way to the left, 
htrike the excess grain from the top of the test kettle with three zigzag 
*^otions of the special stroker. being careful that the sides of the sircdcer 
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are held in a vertical position and that the kettle is not jarred during 
the operation. Bring the beam arm with beam suspended into its forward 
position. After hooking the test kettle to the short arm of the specidl 
scalebeam, the poise on the lower beam must be placed at one of the 
graduations showing a weight lower than the sample is expected to weigh 
and the operation is completed by moving the poise on the upper bar 
to a point necessar)' to make the beam balance. 

If the ordinary beam is used instead of the special beam, tlu the 
weighing should be done in the usual manner, except that the beam should 
be suspendeil from the hook of the upper arm instead of being held by 
hand. 

Standard Method of making the test. — The conditions given 
in the method described below have been found to be most essential ii 
making uniform tests of weight per bushel and obtaining accurate resuib 
and have been adopted by the U, S. Department of Agriculture, as stan 
dard in connection with Grain SUmdarduation Investigations: 

1) Have ac accurate grain tester. 

2) Fill the test kettle from a hopper -. 

u> having an opening i ‘ 4 inches in diameter at its base, 
firmly supported 2 inches above the test kettle. 

3) Have the test kettle rest on a firm luise. 

4) Fill the kettle each time with the same amount of overflow. 

5I Strike the excess grain from the top of the overflowing kettle m a unifonji luauntr 
w'itli three zigzag molion.s with skies of the special strokcr held vertically, avoiding intar!. 
while any jarring of the contents. 

6) Make the weighings on a beam accurately graduated to read in fractioiw <>f i 
pound. 

272 - Th« “ Cataract ,, Root Washer and Peeler. - Thi ImpU'mcnt ttn<i M,H>uKtyx 

KitUxv, Vol. 42, No. 501, p. 1014, [ fig. lx>ndon, Janaar)* i. 1917. 

A new machine for washing potatoes, carrots, beet, parsnips ami all 
kinds of medicinal roots lias been brought out by the British Fruit FvafMirator 
Company, Ridsdale-rd.. Anerley, London, S. E. This in shown in the 
accompanying diagram; which is an end section and a pan longittidinai 
view of the machine. A B C and D show one of the two ends of the tank, 
forging a circular frame into which the tank G is built. Across the centre runs 
a bearing rail carrying the bearing M and the barrel spindle. L is a 
strengthening rail and P is the end of the tank. J is the disc ‘>1 one end 
of the barrel, of which K K K are three of the slats. F and 11 are the 
slats which open to enable the roots to be placed in and emptied trom the 
barrel. The method of operation is as follows: The tank is siifficiently 
filled with water from a tap or other source, and the roots are placed in 
the barrel through the EF^X. opening, which is then closed. The handle 
is rotated in the direction of the arrow, and when the roots are cleaned 
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the whole tank is roUed a quarter turn, by which movement point B is 
brought lowermost and the water is immediately emptied from the tank. 
A further quarter turn empties the tank of roots by gravity, whilst a 
half-turn brings it back again to filling position. The machine requires no 



stand, and can be rolled from place to place, on the rims H, just like an 
ordinary barrel. The water is drawn into the barrel in streams during 
rotation, instead of Ijeing expelled by centrifugal action, and this, the 
makers claim, enables roots to be cleaneti in less than half the lime occupied 
by otlier methods. By placing perfor.atetl metal strips on the slats of the 
barrel, the machine becomes an abrasive potato and root peeler. 

For dealing with large quantities of roots a power machine is made. 

Htnman Medwslcal Milkers. — Fiirm ImfUmumt Xevs, Vol XXXVll, No. 49, 

up. 30-31, I 6g. Chiaigo, 111., Deceml^cr 7, 1916. 

Following the idea that a simple milkir^j machine could be made 
light enough to exclude all outside contamination without using a vacuum 
m the pail and still insure purer and more sanitory milk, the inventors. 
Hinman, father and son, have built a milking machine of extreme 
simplicity. 

The Hinman milker has no pulsating mechanism, no air pipe lines, 
vacuum tanks. It is just a simple combination of pump, vacuum ^in 
valve chamber in pail cover, and natural pressure in teat cups. The 
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pump is a simple one piece type, operating at slow speed with long siroke, 
producing the exact amount of vacuum required with no possibility of 
too much pressure. The vacuum is in the valve chamber in the pail cmer. 
This chamber has but one moving part. The weight of milk opens tht 
valve or disk when suction is stopped. This regular action also helps 



Singk-uuit Hinm.ann Millccr. 


the natural action in teat cups so that the circulation of blood in the teto 
is normal. The teat cup is not a rubber sack, but simply a pure nibte 
ring slipped over a metal cup. It is natural and gentle in action atii. 

more uniform than the human hand. ^ t u- r ’ 

This machine is constructed liy the “ Hinmann Milking Machim- o. . 

Dept. 2, Oneida, N. Y. ' 

274 - Test ol Mechanical Cultivators in the Depertment ol the Indre, Fran« 

_ DiSSOCBRAY, J., in U VU a rur^lc. Year 6, No. 53, PP. 4S2-I' 4 • 


Decemtfcr 30, I916. 

Public trials oftractors were organised from September 18 to 2 ?- ^ 
the Breeders’ and Agricultural Societies of the Department of the 
The four localities of Issoudum. Vatan, Levrou.x and Buzan9a»s were 
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The bad weather and unsuitable state of the jfround did not allow the 
trials at Vatan to be well carried out. The i^eneral results of the trials 
are as follows r 

MaCHWKS HAV 1 N <1 taken f'ART IN THE TRiAtS : 

I) Emerson tractor, 10*20 HP, cirrying a 3-furrow plough, lifting automatically 
and with circular coulter., 

2} Bull tractor, 8*16 HP, with 2-body gang- phj ugh, lifting automatical I y and 
,vith circular coulters. 

3) Two M(*gul tractors, 8-16 HP, one with a z-lxKly plough, the other 3-i>ody ; 
i>oth liftijig aulomattcally and with circular coulters, 

4) Titan tractor, 15-20 HP, with a 4'bo«ly plough, lifting autoiiuktically and with 
circular coulters. 

Case tractor, I2’i5 HI , with a 4’body plough, lifting automat icallv and with 
circular coulters, 

I hc Case tractor only took part in the \'atan and Levroux trials ; 
the Titan tractor only took pan in the Vatan and Buzan^ais trials ; the 

tractor No. 2, only took part in the Levroux and Buzanvais trials. 

Lisoudun ( VUlamc Farm'). — The htdd, which had oirrietJ jxrtatoes 
and beets in 1915. had not Ijee^n cultivated for a year; the soil was 
covered with weeds, but not so much as to form a turf. The soil is a 
itony iiniey-t:lay, a pronounced type of the so-called Grouaille " soil: 
It sume points, rock is near the surface and cultivation never goes deeper 
han 4 to 5 niches, 

Levroux { Mar Farm ). — Old oat stubble with patches of iirambles 
vhose spreading stems covered the soil; the soil is praticallv level and 
he furrows are about 650 yards long. The soil is a sandv clay, of the 
iolt nhI called " lieauce in a most favourable condition of humidity for 
A'orking. 

Buzancais ( Brosse Farm ). — The held, recently under crimson clo\ er 
iowndown on wheat stubble, had not been workeii since the autumn of 1914. 
\s it was to l>e sown with wheat, it had Ix'eii tlressed with well -rotted 
^aniire which clogged the tractor-wheels and decreased their adherence 
r^e soil w;u> nither dry. The held was irregular and in some parts the 
uri\)vvs varied trom 170 to 218 yards in length. The soil was like that 
)f V\llaine Oouaille soil), calcaret>us clay, but with fewer large stones 
ind tne rock further away fnun the surface : the soil had been broken up 
iome 12 years before, wlieji sugar-beet was grown. 

The general results of the trials are shown in Tables I and II. The 
-ost of fuel per acre was based on the prices of 2 s, 7 ’ per gallon of 
>etrol and i r. 6 5/4 d, per gallon of paralHn. 
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Table 1 . — Culric couterU of earik stirred, consttmpium of fuel 
and cost price of labour per acre. 



Barth e 

na%*ed ia 

Ctt. ft. 

Fuel, in gaU>* | 

C»t per acre 
in£s.d. 

Tractors 

b. 

souduu 

Levroux 

Busan* 

(ais 

It- 

•oudun 

Levruux 

Buian* 

: 

i 

koodun 1 

Levroux] 

9»i! 

/?«//. 

42 380 

60 034 

1 

49 444 

8.8 

8. 36 

'P 

__oo 

1 9 *‘ 7 ^* 

1 

9R. 2d.' 

I Os. Id 

Case 


60034 

- 

- 

5. 89 

i 1 

1 



EstERSON. . . . , 

42 380 

1 230 

60034; 

8, 02 

7.44 

9. 02 

I 

1 9 ». 9 < 1 . 

i 

9*. od. 

9 « 9c 

^t0gul No. i . . . 

56 507 

60034 

56 507! 

! 

13. 2 

Parafha 

1 12. Ql 

1 ^ 

* 5 - 07 

paraffin 

i 8s. 8d. 

i 

8s. 2d. 

9s. 

Mcgtti No. 2 . . . 

- 

56 507 

459*2 


8. 55 

11 . 74 ; — 

Paraffin 1 

4 t.i. 5 d- 

; '^■ 9 ' 

Titan . . . . , . 

” 

- 

1 

* K 

c 

0 

i 

1 ! 

lo. 72 ; “ 

1 * 

13s. 

' IIS. 84 


Table 11 . — Cost of Petrol or Paraffin for i acre 
cnltrcaUd to a depth of 5 inches. 


Galls used, psr acre 


Trace&rs 


Usoudun 


!,evrottx | Buran^aii 


U^oudun 


Leveoux 




’ 

Bull 

3 - 56 

1 

2. 39 

3-36 

qs. 7.54. 

8». 4 - 5 * 1 . 

9 v It 

C.\SE 


1. 68 

- 

-- 

45 - 6.54. 

- 

Emerson 

3. 24 

2, 89 

4.1 j| 

71. lod. 


^fogul No. 1 . . . . 

4. 008 ! 

Paraffin 

3. 69 

4 . 5 ^ 

Far Jfia 

6s. 6d. 

tos. od. 

;'.v? 

Mogul Nu.2 . . , . 

- 

1 2. 33 

ptra^n 

i 

6s. 3d, 

1 

TUan 

- 

i _ 

i 

3-25 

i 

— 
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Tillage Mac hint i and Imptenunts. 

AustriA 72 438 I>cvice for regnUting the height of the ptough-lKxJy u 

motor plotigb. 

72 54J Disc harrow. 

72 903 CultiTfttor. 

72 908 Harrow. 
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TriDce 


JcniJAJiy 


5*'itzerland 
[nitfrf Kingdom 

[Jniiotl States 


UfiTia 

wii.any 

nitcd Kingdom 

U5lri« 

enroark 


481 344 Vine cultivator, 

481 538 Inijdenoeiit for cultivating between the rows of vines, 

481 813 Motorplough adaptable to va-rious kinds of work. 

294 157 Tillage Implement with an implement frame carried by arms 
oscillating laterally. 

294 40K Motor plough with a driving-wheel placed in a uK>vablc 
frame in front uf the machine. 

294 744 Motor plough with the chassis for the plough-bodies attached 
by an articulated parallelogram, 

74 412 Motur-plough, 

13 661 Harrow, 

*3 779 Motor-plough, 

102 376 (jang-plough. 

I 204 422 Cultivator or Harrow. 

I 204 566 — I 207 433 Plough attachment, 

I 204 603 Depth-equalising shovel-beam atiaehment for cultivators. 

I 204 828 — I 207 640 — I 207 086 — 1 209 368 — 1 209 89S — 
I 210 249 — I 210 338 — 12 210 350 Ploughs. 

1 206 517 liack-to back-plough. 

1 206 945 rilUge Implement. 

I 207 310 Uotary plough. 

Plough-lift. 

— I 208 856 Moto^-plough^. 

Rotary' harrow. 

Combination farming-machine. 

Method for attaching ploughs, 

,\djuslable riding-cultivator frame. 

Leveller and pulveriser. 

Motor-driven tilling machine. 

Maize plough. 

Combined gardcn-wcedcr and pulveriser. 

Roller attachment for listers, 
l^'ind-marker. 

Harrow. 

Steam-plough, 

Weeder. 

Draimt^ afui Irrigalh'n. 

Watering apparatus. 

Automatic waterer for gardens. 

Digger with i^cillating forks. 

Sprajring machine Ibr water and other liquids. 

amd Afatmrt DUtrihuU^rs. 

72 905 — . 73 909 — 73 016 l^nurc distributors. 

2t 758 Manure distributor. 


r 207 430 
I 207 539 
I 207 579 
I 207 984 
1 208 380 
I 20S 434 
1 20S 599 
1 208 856 
1 209 066 
I 209 072 
t 209 467 
I 209 543 
1 209 563 
t 209 897 
I 210 092 


72 45* 
*94 a»9 

294 457 

13 221 
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German; 

Svviuerland 
United Kingdom 

United Slates i 

I 

1 

Austria 

France 

(iermany 

United Kingdom 
United State*- 


Austria 

France 

< iermany 

United Kingdom 
United State* 


394 352 Manure spreader with mixing drum. 

395 260 Machine for spreading ferm-yard mannre. 

74 340 Method of preparing peat for use as a manure. 

14 487 Methods of producing fertilisers by acting on peat; j; ^v^J 
ammonia and calcium carbonate ; /') with aninK^njii. 
sulphate and an alkali. 

207 000 — 1 207 086 Manure spreaders. 

209 092 Fertiliser spreader. 

209 532 Straw and mannre spreader. 

Drills itml .Sbtto'w^ Machines, etc, 

73 432 IVitatu-planter. 

72 550 Drill for any kind of seed, 

72 551 Drill with regulator for the seed sown. 

72 692 Drill, specially for gardetis, with coulters that c.m 
to one side. 

4S1 837 Machine for singling and hoeing vegetables plant. ;• ^ 1,5 
2«>4 288 I’otato-phuiter with bucket-wheel. 

294 970 Potato-planter. 

12 S60 Lawn-mowers. 

I 204 84a Maize-cultivator, 

I 207 094 -— 1 207 445 Uotton-cullivators. 

I 207 473 Maize-planter harrow. 

1 207 357 Marker for maize-planters. 

I 207 890 Mai/e-plantcr. 

I 20S 514 Nracliinc for lemoving surplus plants. 

I 209 138 rotat's-plantcr. 

I 209 329 Seed-planter. 

1 210 1S5 Sugar-beet cultivator attachment. 

-.'J Diseases attd Desls af DhsHts. 

72 307 Meth.xi for preparing a dry antifungnji remedy g 
etiiuUion of copper oxychloride with water. 

72 713 Melh<xl for destroying clover dodder, 

73 oil Garbon bisulphide injccti^r, 

470 538 Sprayer or sulpliater using a bicycle pump and va’rf <0 
the same bore) as lupply control ; for agncultuii^l 
and for disinfecting premUes. 

481 703 New removable, non-choking, bang-WLlve for -prarfr? 
sulphating vines. 

295 001 ]laiance*tmp for gnawing animals. 

295 261 Insecticide. 

102 449 Weed destroyer. 

1 204 772 Weed cutter and sfxaycr. 

1 209 072 Combined garden-weeder and pntrexiset. 
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Reaper Mtnvcrs and //arresting Machines. 


jstni* 7 » 90^ Cotiibiaed reaper and ihresher. 

7a 91 1 Reaper with 2 8uperim|Joscd cutiing-ljars. 

73 913 Reaper. 

72 914, Binder and swathe former for reapers. 

73 014 Adjustable hay maker with combined drum and swathe- 

tunier. 

trmany *94 J 54 ^fower with two knives with a to-and-fro motion. 

294 409 Rrotcctor lor ko>fe-beain of mower. 

295 III Mower with frame carrying the knife-beam, }>oth ot which 

can turn round a common aniv in the longiludinai plane 
of the machine, 
iited Kmgdom 12 639 Car.ne (i) hay-rakc. 

13 172 FlavpulUng .Machines, 
iited States I 204 403 (irain-har\”estcr and binder. 

I 204 441 Grain-lifter for haivcstcrs. 

I 204 460 llay-rake. 

I *04 S 3 ^ Harvester. 

I 304 557 Harvesting machtnerj’. 

I 204 661 Hay-cocker. 

I 208 591 Cotton-harvester. 

I 209 5 19 Conihinatiun mower. 

* 5 S^ Mowing-machine. 


Machtnci far A‘rt>/ Crop's. 

72 434 Turnip-topper. 

72 542 Beet-harvesters, 

72 546 Potatolifter with deli verv wheel. 

72 547—73 015 Potato-lifter. 

21 317 Root-topping machine. 

*94 357 Ro<Jl topping machine, 
litid Kingi^ioin 13 741 Root-lifting machine. 

13 786 Root-topping machine, 
bited State. 1 204 627 Beet-topper and digger. 

I 305 060 — 1 207 S89 -- I 209 1155 I 210 057 r»ect- harvester. 
1 206 S93 I'eanut-dig^r, 


istr:i 


tnmark 

tniM.ny 


Tkscsking ami IVinna^i^iftc 

72 433 Threaher. 

I 350 Thresher, 

wany Thresher. 

295 232 Slraw-ahaker for beater. 

*95 343 CHcillating shaker for l^eater. 

it] ^ee /?. January 1917, \o. 74. 
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Germany 
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I 209 134 Seed-cottob cleaner. 

I 209 707 Straw carrier and grain-ac para tor. 

and ImpUmints fin" the PrtpataHoH ami iiiOfage oj Gxain, Foddir, ,■><, 

294 355 Apparatus for emfrtying barns. 

294 356 Straw elevator, 

294 919 Straw-chopper, 

294 943 Ungearing mechamam for chop-Cutiers. 

295 000 Machine with circular saws for cutting poppy-heads. 
295 055 Device for fastening ends of wires in baling-prcs'^es. 
295 085 Spurrey-cuUcr. 

295 210 Dust-aspirator for chop-cutters, etc. (3). 

295 366 Potato-sorting machine with oscillating -vuspended 
1 205 090 — I 208 466 Hay-press, 
t 207 189 Maite husVing and shredding nrachinc. 

1 207 $78 Hay-stacker. 

I 208 988 Straw-stacker, 

t 209 873 Mood for pneumatic stackers. 


Forestry . 

72 'rree-felling saw. 

481 733 Method for foiling and sawing up timber, 

294 949 Method or apparatus for extracting the sap ur n- n ^ 
tree stumps. 

tic. of a^rimlluroi nixx<. }untry. 

I 204 516 Caterpillar tractor. 

I 20 b 893 - I 207 S 73 ~ 1 208 062 -■ I 20 S 381 ~ I :oS 6 ;; 

I 209 900 I 209 815 Tractors, 

I 207 33 > Four-wheel drive f<»r tractors. 

i ttdxng and of LhiMx'ik. 

73 078 l ying-up device for stables, etc. 

294 45S 294 674 Fixing horxc-shijcs. 

294 513 Fixing horse-shoes without ruiiLs. 

295 530 (-'Uw-sho« for cracked heels. 

I 204 707 t 207 096 — 1 209 832 Pig.oilen. 

Avicutture. 

294 360 Poultry-pen <k)or. 


(i) See Febiuary 1917, No. 180, 
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Apiru/furt. 

yi 541 Tool for uacappmg boneycombs. 

294 361 Hire with im^re or lew oval brood C(*1U surrounded by honey 
receptAcles. 


J'isAcrift. 

481 734 Spring jMTOling drum for casting for fishing. 
ennuDv 394 3^3 Eel-neb 

394 363 Dreg-net. 

195 316 Artihcial bait. 

Farm Buildings, 

72 699 Shippon with device for bringing and distrihuiiog litier 
and food. 

nnicy 394 Stable fittings. 

294 944 Hut-bed covering with device for the sirnulumeou- vpen<ng 
of a large numfier. 

394 954 Winter-covering for hot-beds, etc. 


Dairying 

tmiDv 395 056 Teat-cup for milking machine 

395 344 Centrifugal separator with churn, 
filieriand 74 325 Butter-making machine. 

74 326 Apparatus for killing injurious germs in milk. ck. 
74 327 Hygienic receptacle for lx>iling milk, 
lited Kinj'doni 1 3 308 — lo2 J33 Churns. 

102 204 .Mtlk'Cin. 

102 453 Method for preserving Cheddar cheese, 
bued Stales i zto 304 Milking irvachinc. 


4 Si 874 Sboc-pmtectot fur use with shovels. 


RUR.\L ECONOMICS. 

- The NtH-mal D«y*s WtMrk of Farm ImptemaiiU* Workmen, and Crews 
in Weitem Now — Mowry, H. H., in Cmtcd SlaUt Department dgri- 

Bulletin No. 412 (Professional Paper of the Office of Farm Management). 
Washington, D. C, September 22, I916. 

The Office of Farm Management of the United States Department 
Agriculture has published the results of information obtained from 
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farmers in Wayne, Ontario, Monroe, Tenesee, Livingston, Orleans and 
Niagara Counties. Tte summary of these data is given in Table 1, which 
also gives the averages for the entire United States as determined by a 
survey made by -the Department of Agriculture. This table gives the 
average daily work accomplished by the principal machines drawn by 
2 or 3 horses and the work done by each man in the course of the dif- 
ferent agricultural operations. 

Table I. — Summary and Comparisotts. 


Avenge deily doty 


l>peratwn 

Western NswYork 

Umttd Sutei 


Aerrs 

Acrc> 

/ Valhng ph'tt^h ; 

2 horaes, 12-mch 

i.6s 

I, 76 

3 horses, 1 4-inch 

1.78 

2. 32 

Sulky plough, 3 horses, 14-inch 

2. 20 

2. 40 

Spiki-tootn har)\mi 

2 horses, 8-foot . < ■ • 

* 3.0 

10. 8 

3 horees, lofoot 

17.3 

*5.3 

Spring-tci^th harriTj; : 

2 horses, 6«foot ’ 

9.0 

7.4 

3 horses, 6'foot 

10. 2 

8.2 

4 horsci., S-foot 

* 4 - 7 

* 3 - I 

D 'uk harrvWy frtik ploughed laud : 

2 horses, 6-foot 

7 - 5 

7. 2 

3 horses, 646 ot 

8. 2 

7.5 

4 horses, SLfool 

1 1. I 

12.8 

l.and roller 2 horses, 8-foot 

* 3-8 

* 3 - * 

Grain drill 2 horses, 6-foot ... 

10, 0 

8.S 

Grein binder 3 horses, 6*foot . 

10 4 

II. I 

Setting up twuud grain, i man . . . . . 

7. 5 

9 3 

Planting corn 

Hand planter, i man . . . 

3.4 

4-4 

1 horse, 1 row , ... 

5- 2 

6,9 

2 horses, 2 row , . ... 

10. 7 

13 - <• 

Culttvating: 

1 horse 

4 . I 

4 . 4 

2 horse , . • 

6. 8 

6.6“ 

Cutting com by hand, 1 man. yield 41-60 bushel? 

r. 1 

1 . 3 

Setting up com after com binder, t nran , , . 

3-4 

4-0 

Corn binder ■ 

2 horses 

5.3 

6. 6 

5 horses 

5-7 

7 - > 

Mowing hay (5- foot cut) 

9.0 

8 . 9 
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Avmmgft daily duty 


Western NcwVork 

Acres 

United SfatH 

Acres 

iking hay (/o 

1 horse 

15.0 

*6. 3 

2 horses 

17.6 

17.9 

Tedding hay, a horses 

14. 3 

14. 5 

Cocking hay, 1 man 

^anting hay frt^m fiild ta barn^ 3 mtn and 2 hones • 

6. 3 

6-3 

Unloading by hand, 

4.9 

4. 4 

Unloading with sling 

6.6 

6. 1 

kking apples ' 

Yield i-io bushels 

52. 3 bushels 

34. 0 bushels 

Yield over 10 bushels 

70, 0 

44. So 

Hulking cum from shock, j man .... 

32. 2 

45-9 

Threshing wheat from shock, 10 men and 6 horses 

25.1 

29 5 

Hauling innnurc with spreader ... 

14. 7 loads 

13. 1 loads 


Farm 1ft od in lh« s^tion where thcM dat& were obtained is somewhat rolling, but 
ot to 3U extent to reduce appreciably the average [amount of work that can be done 
lily, ■ Some of the heavier soils reduced the amount of work that can by done daily 
ith ploughs. I he burses used in Western New’ Vork average I3ii p>ounds in weight, 
he sverage net day in the field in spring and summer work was found to be 9 hours 
ad 38 minutes, and in baying and harvest it is 9 hours and 49 minutes. 

ITie depth {toughed on stubble is on an average 66*/, in, and z horses are generally 
ied; the ploughing on lod ranges from 6 7i to 7*^ inches and 3 horses are usually 
Tiployed fur this work. Owing to the heavy character of the local soils, the farmers in 
restem New York accomplish only about So to 85 per cent as much daily in their 
loughing work as does the average farmer in the United States. 

The average data for ploughing on sod and on stubble are given in Table II. 


Table II. A fair day's work for ualking ploughs aftd sulky 
ploughs in Wesiern AVit^ VWk. 




(ha tod On ktubUe 


El arses 

Width 

Acres 

Number 

i.f 

fanns aver;^ed 

Acm 

Number 

of 

fjLrms averaj^ed 







2 

inches 

10 

*.46 

124 

1. 6<> 

2^0 

2 

ta 

1 47 

217 

I. 65 

3»5 

2 

14 

1.48 

111 

I. 72 

1.35 

3 

10 

1. 70 

86 

1. 82 

5 » 

3 

13 

1.74 

225 

1.85 

146 

3 

*4 

I. 78 

198 

1 - 93 

140 

3 

16 

1.90 

45 

1 95 

15 

3 

12 

1-95 

86 

aril 

86 

3 

*4 

2, oS 

105 

2. 20 

”5 

3 

16 

2. 26 

51 

2. 37 

42 


Rtnyo. aqotiaitics 


Tht $pifce 4 «o(lk m oaoetliing hanow c«i be wocked with s^tone or j-horjc t<«K, 
in a wide rtoge of wMtba, as U is an impteesent of eooipatatively fight dnH. Thre 
horses aoeompKih frwn lo to 15 per cent work on the same width of barrow ifim 
ahoisea. 

Where 3 horses are required to draw widths greats than 10 fi, they appear to h 
overloaded, or that their daily efficiency is reduced. On bard sdl, a 4*horBe team (itid 
an 8>foot or 9*foot spring-tooth harrow a heavy load. With 2 or 3 horses, any inoeasi 
in width remits in k« speed and mileage per day. Tables lU and* IV give an averag( 
day's work for hanow. 


Table IIL — A fair day's work far spikt-iaoih 
and spring’iooih harrtrm. 


3 'hocM mart 


4 -h&r 5 e teins 



Wtddt 

Acres 

average 

Acres 

averafed 

Acres 

^venfKl 


Feet 








? 5 

tl. 2 

15 

II 

3 

— 

- 

1 \ 

i 6 

li. 1 

87 

II. 9 

n 


- 


7 

12.0 

102 

>3* 

33 


- 


^ 8 

13, 0 

199 

14. 1 

75 

— 

- 

( 

9 

«3 8 

43 

16.4 

48 

— 

- 


[ to 

x6. I 

102 

>7.3 

80 


- 


i 12 

14. 8 

30 

19. X 

3* 


- 

1 j 


9 

36 

10. 2 

33 

— 

- 

;| 1 1 

1 7 

9.3 

6 

10. 9 

31 




1 * 

9.7 

7 

>3-3 

10 

>4.7 

3 

1 * 

1 9 

— 

— 



18. 0 

8 


Table IV. --- 

A fair day's 

work for disk harrows usin^ 



teams of hvo^ three and four horses respectively. 




r>n /mb-plottghed 
laaMl 

Ob writ-packed 

land 

Hones 

Width 

.Acres 

rstwabeir 

Aferafed 

Acres 

rsamhei 
KV« raged 

2 

Feet 

5 

7. I 

60 

8.4 

hi 

2 

6 

7 - 5 

> 5 * 

9.1 

149 

2 

7 

7.8 

44 

9.6 

44 

2 , 

8 

7.8 

38 

10.0 

38 

3 

5 

8. 1 

44 

9-4 

44 

3 

6 

8.2 

205 

9.8 

JOI 

3 

7 

8. 1 

90 

9-9 

89 

3 

8 

8. 8 

48 

10.3 

49 

4 

6 

7.6 

f6 

9 -* 

>55 

4 

7 

9. 8 

IS 

13.2 

>5 

4 

8 

tl. 1 

*5 

18.3 

*5 


The data of land roUii^ are ^ven in Ihdde V. 
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Tabi E V. — A fair day's work for the land roller drawn by 2 horses. 


Width 

Acm 

Number averaged 

Faat 


— 

6 

II. 4 

76 

7 

12.5 

255 

8 

13. 8 

588 

9 

14.0 

II7 

10 

14. 6 

*36 

fz 

* 5-3 

23 


(iKAiN uniLL. — Oot of I 1 13 ianners, 951 use a 2'hor»d grain drill Kowiog 11 
)ws; iise a adioraad grain drill sowing 10 rows and 93 a z^horsed g^n drill sowing 9 
^s: ibes« i<ow re^ieclivetjf 10. o; 9.6; and 9.2 acres daily. 

Grain bindeis. — Out of f 144 lanners, 901 use a S-boned 6'foot tnoder, reaptog 
od binding o» an mTcrage 10,4 acre* daily; 83 have a 3>borsed, 7>£oot btndcr rcafNog 
od binding on an average 11.3 acres daily, only 16 farmers use z-horsed, 5 foot binders, 
^itig and btnding 7^ acres daily; 7 1 others reap and hiad 9-3 acres a day with a aktiorse, 
.foot binder, while 73 reap and hind 9-6 acres a day with a 3-horse(l, j-fbot binder. 

' SETTiNti UP SHOCKS aptkk A CJLMN BINDER. — Table VI kHows the avcngc acres 
I grain that a man can {»t up in shocks after a gntn hinder. 

Table VI, — A fair day's U'ork for a man setirng up ^rabi 
in shocks after the grain binder. 

Yield 


Straw 

Grain 

Acre* 

N amber avnwf'ed 

Tom 

KuaheU 



'■3 

20 

7. 7 

278 

L4 

35 

7 h 

380 

1 6 

30 

7- 4 

3»3 

1. 7 

35 

7. 3 

25 


The balk of Straw influences the daily acreage 10 son»e extent. 

ThhrskINO wheat.—* The anwunt of grain ihrcshcd daily determined by the yieW 
tf ihe crop more than by any other omdition. 

Table VI L — Threshing wheat from shock. — A fair day's work 
7eith aierage crews. 


Crew 


\ idd 



HiutheU d.'tily 

.A«:Tt* daily 

Niiisber .t,eraerd 

Bushels 






0-20 

8 or 9 

4 or 6 

541.7 

24. 3 

124 

21-30 

9 op |o 

6 

7«5 3 

15. * 

244 

31 and over 

teor It 

4 or 6 

909. * 

253 

22 


fable vm fives the wwrk of nveiage crewt w threshing from stack or barn, both for 
vheat and oaia 





Table VIII. Thres&mg wheai and oais from siack i>r bam. — 

Normal output of average crews, 

Ckw WKmi Oaa 


Men 

Hursws 

Yield 


YieW* 

Nttmber 

S or 9 

3 or 4 

30 

733 

35 

1096 

97 

9 or 10 

3 or 4 

25 

»55 

45 

1396 

107 

9 or 10 

2 or 4 

30 

9*4 

55 

*340 

124 


Handling mandre. — T*bJe IX shows the nomuil acoompUshment to be expected 
from a manure-spreader operated by i man and oaing 2-hor*c and 3-horse teams respectively. 
The statistics obtained show that the great majority of farmcn find 3 horses neceviary for 
the operation of a spreader. The advantage of the sprt*eader consists in the more even 
distribution of manure over, the field, In the shorter time required to unload, snd the 
greater ease of unloading by horse-power than by man*power. it takes about 3 times 
as kmg to unload by hand as with the spreader. 

On some farms the laborious work of handling manure from farm yards has beat 
rendered tumecessary by the use of low-wheeled, Um’-ymeed waggons into which the 
mannre can be emptied as it comes from the stable. The manure spreader can l>e set 
outside, as to receive the contents of the carrier. 

By hauling the spreader to the field as soon as filled, the laborious operation of loadi&g 
frosn the ground by hand is eliminatetl and the manure goes directly to the field with 1 
minimam of loss by leaching. 


Table IX. — A fair day's work m handling manure with 
a manure spreader. 


Kud* 
b.a tiled 

Pouadt 
in loal 

1.0a ds 
hauled 

A.:»i 

covered 

Number 
av raged 

61. 2 

2.3*7 

*4-5 

1. 7 

*23 

70.4 

3. 689 

*4. 7 

1.8 

355 


Operations on the corn (maize) crop. — Table X gives the normal efticiency 
of hand planters, i-row and 2-row planters and the grain drill in planting com. 


Table X. ^ fair day's work uith 
ike implements used in fdaniing corn. 



Width 

Acre* 

Sumbrr 

Implemefit 

of rows 

daily 

iverage 


LkAcs 




i 36 

2.9 

74 

Hand planter, 

} 42 

3.4 

**3 


> 36 

4.6 


One tow, i-horte planter 

■ • ■ 1 43 

5.2 

93 


i 36 

9 * 

84 

Two nnsv a-hofse planter 

' ■ * i 43 

10. 7 

1 J 4 

' ■ 

i 36 

U .3 

* 9 * 

tindn drill, 3 bonea 

• ■ \ 4 * 

ri.6 

533 
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I')]e hftifcd pfaster U about 6o per cent as eftcient ai the i-hone planter, ^ 
efficieiit as the wrow i^ter and V4 *• rapid as the grain drill. 

,\s for cultivating, the i-horse walkbg cultivator i* about 50 per cent more efficient 
^ t]ie I'horse cultivator, and the 2<horac riding cultivator is about 75 per cent more 
efficient than the I-hw*« type and 13 per cent more efficient than the 2>horse cultivator. 
<l^e sutiatical data on this subject are to be found in Table Xl. 


Table XI. — A fair day's work in cultivating earn. 


Honaa 

used 

Type 

of cultivator 

Acre* 

cultivated daily 

Number 

averaged 


Walking 

4 . 1 

1 077 

% 

do 

6. 2 

560 

3 

Kidii^ 

7 . t 

1 133 


Table Xll gives the average acreage of com cut by one man working with a com 
bife, in teitm of ears per acre. The averages for New York for this 

jperalion are about 35 per cent Jess than the normal for the United Sutes, the yieW 

beii^ the same. This may be accounted for in part by die fact that com in New Ym'k 
is pkDted in drifls instead of in hilU, requiring more hlovr>> of the knife to cut a given 

lumber of stalks; alio because a short'handled sickle is used in the East which requires 

mneh stooping, while a long straight'hladed kmfe in used in the West, which permits 
the work to be d<^e while standing practically erect. 


Tabi.e — A fair day's ivork fof one man in cutting com by hand. 


Range of yield 
(Boah^ of eanj * 

.Acre* 
cut daily 

Number 

averaged 

Under *.^0 

». 3 

47 

41-bo 

I. 3 


bi-bo 

1 . 1 

402 

81 and over 

I. I 

580 

To convert In buaheie of vhcltod corn 

divide by 3. 


VMiere com has been cut by a 

com funder, a 

man’s efficienev in setting i( up in 


hocks in multiplied by 3 over what he can accmnplish in cutting and setting up by 
land. Table XIII gives the day^s work for a man setting up corn after the com binder. 

Tabi.E XIII. — A fair day's work for a man setting 
up corn after the corn binder. 


Ykid 



per aerv 

Acre* 

Number 

tA ami 

per day 

averaged 

SO 

33 

103 

7S 

3‘4 

165 

too 

3 . 3 

474 


Table XIV dtowa the dart's work of a com binder. It is about ^ per cent kss 
^ the average for the United Slatca. Thts it in part accounted for by the fiact that 
^ w not extensin^ gfown in New Vork but mewe intensively. The siettiods of sowing 
mentioned hive alto Mstodring to do with the matter. 



RURAtf Kcow^ac^: 


Tails XIV. — dttfJ w^k wUh ike cem kMer 

drawn by 2 andj Marses respeciMy, 



Acre* 

Number 

H<h«» 

cut daily 

averaged 

a 

5-3 

190 

3 

5»7 

1001 


In busking com from the shock in Wat New York, one mao aretages only 
65 to 75 per cent of the sTcrage for the United Stata (owing to reaaoiM already ^tited) 
about 35 bosh^ per day bmng the normal wnottttt )wa^d per day in this section. Tbis 
is shown by Table XV. 

Table XV. — A fair day's work for a man husking earn from shofk. 


Rai^e of yield 
(bushels of ears) 

Acres 
per day 

BusM* 
per day 

Nttoiber 

averaged 

Under 41 

0. 66 

36.3 

36 

41-60 

0. 62 

3a.? 

tag 

61-80 

0. 47 

3a. 6 

»93 

8t and over 

0. 40 

36.0 

43 > 


OPEKATtONS QN THE bian CROP. — Beans arc planted with a grain drill, cuUivna 
with an ordinary cultivator, and harvested with a ban harvester, an Implement dia^inlr 
2 horses and having 2 long knives, ach of which cuU a row, the a Wws being throwi 
in the centre between the rows. The beans are then thrown into amall pila with a j^itchfod 
and from bme to time the piles are forked and turned over, so that the pods dr 
out and cure suitably for threshing. The data of theiie operations are found in I'ahle XYl 

Table XVI. — A fair day's work for the operaiions m bean-groicmg. 


Acres Numi* 

Planting with grain drill ® 

Harvesting with bean harvester .... 2 * 7 - ^ 

Bmtehiog with fork ~ 

Forking with fork ” * ^ 


Haywo operations. - The data rclaUng to these a« set forth m Table XVI! 


Table XVIl. — Carting the beawerop. 


2 a 

3 » 

4 • 4 

5 4 

6 4 


I 

1 

2 
2 
. S 


Area carted 

Hmnhtr 

per day 

averaged 

— 

■ 

5^5* 

459 

6.5 

JSS 

iq»i8 

«4 

10.89 

3S 

tmt 



RWAV Kconcmc^ 
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TjaH^XVIIL A/mr da^s ufork for impUrnekU^ 
men and teams used in making hay. 






Acres 

Karaber 

OpwaikD 

Has 

Horse* 

widdi 

daily 

averaged 




Feet 






1 4 V, 

8.3 

3 » 

Mowing. ...... 

. . I 

t 

{ i 

9.0 

974 




^ fi 

10. 2 

>95 



J I 

10 

IS.O 

»75 


. . I 

} » 

zo 

17.6 

4*4 



> * 

TO 

13 « 

89 

Bunching . « , . . . 

. . 1 

1 2 

10 

16.3 

164 

Tedding 

. . t 

3 

— 

*43 

658 

Cocking. ...... 

. . I 

— 


6,3 

1 044 

Table XIX dK>ws the day^s 

work of tbe 

crews ordmmiily 

used in 

New York i 


hialiog and ni^oadiiig fany. 


Table XDC. — A fair day's work with crews used in hauling hay 
from field to bam and unloading by hand. 



Cra w t 


Tom 

Acres 

Number 

ssoaged 

Men' 

nwse* 


Ustly 

daily 

2 

2 

I 

7- 7 

4, 9 

342 

3 

2 

I 

8. 8 

5- 3 

509 

3 

4 

3 

10. 0 

5.6 

11 

4 

4 

3 

>3-3 

7. 7 

50 

5 

4 

2 

14. 8 

8- 7 

65 


Laloadinf with hnj aUnf, or hny fork, incTcaKs the efhciency per day about 45 po- 
cent, as is slumo by Table XX, 

Table XX. — * A fair day's work for crews hauling hay from field to bam 
asid unloading with hay sling, or fork. 


Mm 



Tow 

daily 

Acre* 

daily 

Number 

Averaged 


““ 

— 


— 

— 

2 

a 

I 

to. 7 

6. 6 

290 

3 

i 

I 

11. 6 

7. 5 

496 

3 

4 

3 

* 4.9 

9.3 

9 

4 

4 

a 

*7.5 

9 .S 

58 

s 

4 

3 

30. t 

11.7 

83 


The eSciaacy of ciew* m be lacraaeed abont 10 per oent by the o$e of the 
oy ioarld in the fieM. When mtkss^ is ^ la the field, or where the hay field is 
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Ottilia 60 fodi of ttw boro, hay con bo pnt oway abwt 7$ per cent 5 ^ i^idly 
th« orei^ot stacker (used for stacking) and the sweep rake (for ooOwtbg) than with 
waggons and racks. The stacker and sweep rack are nsually empjoyed in the WcMem 
States. 

Operations on the cabbage crop. Table XXI gives the data respecting planting 
cabbages with a transjdanter; there must be always 3 men on tins machine. The ad- 
didonal men (who are alone entered in Table XXI) are used to t»ing plants and water 
to eottvenient points for the transplanter. The efficiency per day is not greatly inaeasod 
by additional men. 2 in«i and a horses adding only about 15 per cent to the amount done 
daily by 1 roan and i horse. Two extra men and an extra team are. however, used more 
frequently than smaller numbers. 


Table XXI. — A fair dafs work in setting cabbage, u^g 3 men on 
the transplanter and additional men and horses as indkaUd. 


£ztr;i 

mcD 

Extra 

horses 

Acres 

planted daily 

Number 

avenged 

I 


3-4 

53 

I 


3.4 

4 * 

2 

_ 

3 - 5 

65 

1 

I 

3.5 

47 

2 

1 

3.7 

83 

I 

2 

3 .« 

30 

2 

2 

4-0 

»55 


' Table XXU gives the average number of loads and tons of cabbages that can be 
harvested daily and unloaded on the fann. The smaller crews art most frequenily used 
as the larger ones do not give results corresponding. 


t.- 

Table XXIK — A fair dafs Tvork jor creivs harvesting 
cabbage and sorting in the bam. 



Crews 


L(«ds 

Tons 

Nomber 

Men 


Waggons 

daily 

daily 

averaged 


— 

— 

— 

— 


a 

2 

I 

7.4 . 

9 .« 

142 

3 

2 

1 

8 , 0 

1*4 

107 

4 

2 

I 

94 

* 3-5 

50 

4 

4 

2 


16.4 

4 « 

6 

4 

2 

14.9 

20 . 7 

16 


Table XXlll shows the number of loads that can be handled daily with the respef-bre 
crews where the cabbage is hauled directly from field to market. 6 a account of its greH 
we^t and bulk, cabbage is not grown to any conaidetaWe extent except on forms i or 
4 miles from shipping point 
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Xablb^XXIIL; — A /air day's work far crews karvesiiHg cabhagt 
-atfui hauling direcUy to marketdoads per day. 


■ 

1 

nz 



Mitc» to Market 




B 

1 


1 





4 




c 

if 

2 

1 

1 

m 

'J 

4 

9 P 

z i 

1 

Number 

averaged 

1 

Jl 

^ 1 
3 i 

1 ^ 

it 

J 

P 

2 

2 


5*« 

*3 

39 

5> 

3. » 

29 

2-5 i 

"3 

i ^.5 

*3 

3 

2 

B 

5* 

17 

4. 6 

30 

3- 5 

[6 

3- 5 1 


1 

5 

4 

2 

n 

47 

3 

4. 7 

i 6 

3.6 

ig 

3 . 5 ! 

3 i 

3- 6 

5 

4 

4 ? 


10.4 

5 

6 . 9 

*5 

' 6. o 

10 I 

4.7 ; 

5 j 

4 0 

1 > 

6 

' 4 1 

1 

II.3 

1 5 

! 

7.0 


6.5 

' 4 

7.0 j 

2 I 

I 

4 I 

i X 


OPKaATlOKi ON FEUIT CHOPS. — The d*u given in Tables XXIV and XXIX were 
pbtained in Western New York under conditions where orcharding is «i a commercial 
itsis and the work is well standardbed. 


They refer to well-established orchards and the customary methods and practice which 
pbtain among the vast majority of growers, bald wins and Greenings predominate among 
he orchards. Trees are pruned quiU regularly, few, if any, neglected orchard conditions 
nd ahnomnal factors being incorporated in the averages. 


Table XXIV. — A fair day's work in pruning fruit 
trees and in thinning fruit from apple trees. 


Operation Trees daily 

Number .average 



— 

Pruning apple trees (to years old) . . . , 

28. 6 

803 

Pninii^ (So old) .... 

12, 6 

769 

Thinang out sarpltts apples (50 years trees). 

12 4 

528 

Pruning pea^ trees {S years hold) .... 

37 . 7 

449 

Talile XXV ihowi the nmnber of busbek that 

one man 

can pick daily, where the 


icld of the tree varies i 


Table XXV. — A fair day's work for one man in picking peaches 
from trees of average size^ according to yield per tsee. 


Yiatd per tree 
(baAdi) 

Bushels pkked 
per day 

Kumber 

averaged 

t 

»*, J 

>7 

a 

33.6 

101 

3 

34. 7 

99 

4 

3S.S 

50 

s 

39* 

50 

s 

45-9 

13 

10 

34.3 

7 













from TtMe XXVI it •ppfiMt tk«t abofttt Qie BBBjbiT of hand^ 

Vy one mao packing into Uik«» « W be >dwd ftflw 1|i IB general the 

imanrr the b«ket» the iees (he (quantity that can be packed in a day. The Vr^«*bel imsket 
ts most commoniy nsad. 

Mechanical giadma ibr soiting peaches were ahnoat unknown in tlu» area at the tiiue 
data were collected. 

Table XXVI. — A fair day's work far / numfi 



in packing poaches 

lift baskets. 


[t of baakat 

Mumbv of 

AvarMfe 

HoaaW 

(bushalt) 

baakett daily buabcla daily 

avaniid 

v» 

8B,3 

23. I 

17 

v> 

97.7 

3*. 6 

366 

V* 

79.5 

59.7 

44 

I 

57.6 

57.6 

«5 


Table XXVII ghrea the daily duty of one man in picking apple*. In good yean 
pickers prefer to be paid by the bushel or barrel, and work more rapidly than when paid 
by the day. Under average ccMsditions ill the Wetlem New \oik lettttoiy, the yield of 
appks is from 4 to 6 bushels per tree, and the average picker gathen from 20 to 35 
barrels daily. 


Table XXVII. — A fair day's work far a man in picking appUs. 


Vicki per oec BtukcU 

Number 

Vteld rer tree 

Buahch 

NuinbCT 

(bushels) per day 

avrrsg^ 

(bushels) 

per day 

aver..£fC 

6 53. 2 

11 1 

1 20 

66.9 

207 

to 54 . 5 

88 ! 

1 25 

75-8 

$I 

IS 63.5 

^99 

11 30 

78.6 

150 

Mechanical devices for sorting and packing applet are sekken Med 

in Western S»: 

York, A sunplc barrel header worked by i 

man ordy is used. 



When apples arc sorted by hand and packed in barreU, the. daily 

tmouQis 'ft od 

in Table XXVlll shonld n 

ormally be accomptii^Md. 



T.xbi.e XXVlll. 

— A fair dafs work in sorting and packing 

apples 

with the number of hands inducted. 


Cie wa 

Bartck 

Number 


Softcra 

Piicken 

d^ly 

avenged 


1 

7 

56.7 

309 


] 

3 

65.4 

It 


3 

1 

77.4 

338 


3 

3 

88. 7 

118 


3 

I 

96.4 

37 


3 

2 

ii$lo 

SJ 


4 

9 

144.9 
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OK FLAKT PKODUCTS 


Sot nMR? thtt eommatiaii orehutif in New Yoric are oww 6 mile* fran oarket 
number of tdpi ttat can be ouide with Usede of fruit f9r dolaneea fom i to 
^ mila ti »howii in Table XXIX. The usual load is 30 to az barrels of af^lea and 
jj to 6o bushels of peadiw. 

Table XXIX. — A fair dayi work for man and team 
in hauling fruit to market 


Milc« 


Number 


IxMda 

Nambcr 

market 

per day 

averesed 

to market 

per d»y 

averaged 

I 

6.3 

58 

4 

30 

150 

* ‘/j 

5.6 

S 3 

S 

3 

128 

2 

+.8 

*73 

6 

2. I 

77 

^ V. 

4. t 

79 

7 

*- 9 

39 

3 

3-7 

2 to 

S 

>9 

*7 

3 s 

3.4 

38 

— 

— 

— 


77 - The Vehurtlon of Feedlag Stuffs, — See No. 257 of this Huiutm. 

;;S Method for tlie iovestlgattoa of the Anllloe Efoiivatlves oud OUmt 
F oreign Cotours In Wine* ^ Masrtsi, id Lc Staxi^m tpcnmentaU ^^arit 

tfaiiafK, Vol, XLtX, Part. 7-^, pp. 336- J76. Modena, 1916- 

In a preceding note {Le Stazioni sperimentali agraric Ualiane. Vol. 
XLVIU, 1915), the author has described his method for investigation of 
iniline derivatives used for colouring red wines. The method is as 

ollows : 

In measuring glass, pour 2 cc. of wine, add 2 cc. of 5 % potassium 
erro-cyanide and 5 cc. of 15% neutral lead acetate, heat to boiling for 
1 few seconds, leave to stand. 

\ precipitate quickly settles, leavii^ a limpid liquid, colourless if the 
*ine is pure, pink if the wine contains aniline colours. The test is very 
jensitive and shows the presence of these colours in amounts less than 
the minima neces.sary to produce a perceptible colour in the wine. 

In previous experiments the writer only used wines at least 3 months 
okl. In this second communication he indicates the results obtained with : 
white wines, Very new wines; colouring matters of vegetable origin (elder, 
ph>'tolacca, l(^oi^Ood» bilberry, sunflower, caramel) and of animal origin 
[cochineal extract); other aniline colours besides those already tried, such as: 

tuchsine — safranine — malveine — Bordeaux B — Bordeaux B. S. 
— poppy 3 R. ^ erythrosine — acorubine — eosin red — xylidine scarlet 
croceine «:arlet 3B — MagdaU red — true red — yellowSy chrysaiuluie, 
vesuvine — troptoUne tooo — tropeoline 00 *“ Maitius yellow — Victoria 
yellow --- naphK4 vydiov ^ BoHd yellow — aurantia. 
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New pufe wines witii this method give ; a violet red liquid for red 
wines; a yellowish liquid with white wines ; the reactioii is only applicable 
to them if the ferrocyanide solution is rendered alkaline by addinjr 
of soda, so that pure wines give a colourless liquid and that the UKthod 
can be used. The alkalinity does not interfere with the reaction. The 
article contains a table showing the colours of the lacs and of the liquids 
obtained from wines containing one of the various colouring matters under 
discussion, 

279 “ The Sugar Industry In Russia. — Krioukov, N. a. in Tkt AgruMitaraiQ^, 
Utu^ Nos. 35 to 41, pp. 945-948; 97^97^; 998-1000; 1018-1020; 1041-1043 
1065-1066; 1085-1086. Peirognul, 1916. 

Area under sugar beet and the sugar production. — In Kussu 
there are 13 regions where sugar beets are grown : 

1) The S<niik'we$Urny including the Governments of Kiev, \V>lhynia 
Podolia, Cherson and Bes^rabia ; 

2) The Central, including the Goverriments of Koursk, Poltava and 
Tchemigov; 

3) The Eastern, including the Governments of Voronej. Tambov, 
Orel and Toula; 

4) The Polish, including the Governments of Warsaw, Kalich, Lublin, 
Cholm, Lomja, Petrokov, Plozk and Radom. 

Inuring the 25 years period between 1887-1888 and 1911-1912, the following chingc- 
have taken place in the ar/a under su^r but and in the gemrai produittoH uf !h;i 
plant. 


Area Loder Sugar bect» (i) 


lom pwiucnoB 1 


KegioiM 

ifi 

i887-igj|R 

1911-1913 

increase 

LB 

1887-1 8S8 



South- Western. 

. 137 387 ha 

441 865 ha 

222 

152 180 

516 503 

*59 

Central 

62 247 . 

234 207 - 

276 

82 148 

260 728 

217 

Eastern 

. M 153 * 

34 254 » 

142 

14 480 

26 375 

S2 

Foli^ .... 

. 34 77 * • 

77 382 » 

123 

37 259 

98 293 

164 

Totals . , . 

, 24S 558 ha 

787 708 ha 

217 

286 067 

901 900 

214 


(i) I hectare == acres, 
(i) I qnimat — aro ibs. 


The figures given in the TaU* show the impomnee of each r^on and the aaKiaot 
of progress made. 

The South-Western region has the largest area itnd^ augar hhet, which aaicmnt«<^ 
to 56 per cent of the total area in 1911-1911; Mat comes the Gentril «Hli .1^ 

per cent, the Polish with 9,8 per cent, and hutly the Eastern wtUi 4.S per cent. 
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The taiat areu under sugar beet bai increased 317 per cent in 25 years, that is tu 
jiy, it i**** t)eeiJ more than trebled { the total production has increased to abnost the same 

1 he greateat extension of the area of sugar beet-growing has U< ii in the Central 
Kegifn ( 276 %)t ^^le the production has augmented most in the South Western. In 
l^c Polish Region, Ae area has increased 123 per cent, and the production 164 percent. 

TyK variations in the unit production of sugar i>ect during these 25 years (from 1887 
10 iqi2) have been as follows: 

In the South-Western Region from 117 to 188 qmnuls per ha 
. Central » » 1 31 to 199 

j Eastern » - 78 to 168 * 

Polish » » 143 to 245 ♦ 

(i quintal per hectare — 0.79 cwt per acreV 
in all Hmsia from 134 to 202 quiriiab! per ha. 

The sugar t«eet is cultivated in Russia in j categories of agricultural und^rtaktui^rs, 
2 1} beet fields lielonging to sugar factories; 2) laige farms growii^ lieets for 

X nearest .lugar factory under fixed conditions ; 3^ small farms that happen to lie situated 
Mr 1 sugar factory. 


in iqi2, the ttyfal area nnder stti^ir 

heets was divided 

amongst these 

3 cat^ories in 

faUuwLOg manner; 





Fields beloogiaft 



Regktoa 

to 

farms 

farm* 


sugar factories 



Njuth Western ....... 

24.6 

51 % 

244% 

Central 

46.7 

36.3 

t? 

Eastern , 

54 

31 

»5 

Polish 

3-4 

59.6 

37 

In all Ru-vstn. . 

30.4 % 

46.6 % 

Of 

/O 


htwfu I able II, it is seen that sugar l*eet— gruwic^ in fields l>elonging to the sugar 
ictorirt is more developed in the Kastem region, where 54 per cent of the total 
iva devoted to this crop is the property of the soga^ factories. In the central region it 
ccreans. and in the South Western, the sugar factory' beet fields only occupy ^ ^ (24.6%) 
f’hc whole area, while */a ^51 liekmgs to the large fanns. 

Finally, in the Polish region, the sugar ketones only cultivated 5-4 % of the total 
under sugar beets, while 59.6 % of the area belong to large farms. 

A" for the nnil prodmUen of the sugar licet, it is cunsidorably low er on the small 
iniw. », ii shown by the data of 1912. 


I^argc bcei '(in twins 

faiRK Snull 

KvgiiHM and bert fi*lds teet-grouing 

bekingiog tAnos 

So sugar factories 

^th Western i86 qnintaU per ha 141 quinuls per ha 

t<ntlal 176 * I* 125 - a 

IlS a • 104 > *• 

. . , . 103 j- » 167 » 
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Cost or wkt production. — In the Saatb*Wertani the c^st 

^fowing 1 ha of sugar beet wn apjxwtiOTed as follows, os an average, in i9io>-t9i2, 


Land impranremeot and rent 41 49 fr 

Manures 17 19 

Wctflring the land *7—32 

Sowing 6.1 — 7 

Seeds 34 27 

Hoeing 8.5—10 

i»» Singling 22 — 24 

2®** Singling 12 " 15 

Hilling np 3.7 — 5 

Defence against agricnltnral pests 7 >>-10 

Harvesting 34 — 44 

Transport to sugar factory 37 — 44 

Sundry expenses 1.2 — 5 

Total. , . 340.5- 291 fr 

With an average production of from 180 to 195 quintals per ha, the cost of producie 
I quintal of si^r beets antuunts to x.48 — l.syfr. 

Sugar Factoriks and Rkfinkriks. — 'ITie number of sugar fectorie^ m Riifsi 
during tihe last 27 years, iivas as folkFws : 

In 1887 sugar factories doing business 2t8 

* 1912 » • 281 

» 1913 * • . . . , 288 

> 1914 * > 292 


The foUuwiag data show how the sa^r /artariis nwr/ drvUtJ amifn^t thi litftrn 
regions, and also their output 


Total 

N 9 of wnr output, 

kFgtoa fsctoha* raouaiadi 

__ of qutatil s 

South Western 
Central . . . 

Kailem . , 

Polish, . . . 

Totals. . . 281 18413 


145 

1 096 

71 

5 79 * 

*s 

537 

50 

1988 


It is interesting to compare the data respecting the number and output of ihe 
factories with the foHoi>ving figures giving (he sugar yield of beetroots used during d 
different venr* : 

Avtfafe Avarage 

PeritftU yidil of b«*ta yiald ot uigar Sugar 


- 

per >i>. 

per 

ha. 

petc«a«^ 

1887-1892. . . 

. _ i68quyitals 

16 qmntah 

9 -*% 

1892-1897. . . 

<59 - 

17 


10.7 % 

1897-1902. . . 

. . 143 • 

16 

* 

UH% 

1902-1907. . 

. . 153 • 

t 9 


IM% 

1907-1912. . . 

tdi • 

*3 

» 

• 4 ^% 
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jbefl* dlt»- ilMW tiuu 4itfiaf the ImI j$ )rc«n, the Kugsr omteot of the beet has 
^n»ider>blj i neW MO d : the eTerage perccaUfe hevinc ri»^ from g.€ to 14 %, which 
tbftt the n^ur yield per luiit of aeee hee lacreesed about i Vs time*, 
y^s for the didereDcet in tugor ykld in tkt difftrtnis ton/s^ they were ax follow^ for 


he soLwn 

South Westeni . . . 

Ceotiml 

Eeetem 

PidUt 


Afeta^ for whole of RuHia . 


.Sufar yield 

•Sufar 

per ha. 

perc^Uagf 

23 quintals 

i 3 -» % 

25 . 

* 4-9 % 

16 » 

13.7 % 

26 » 

* 4-0 % 

*4 » 

*3 6 % 


Th( <:ott cf producing t of sugar during didereut periods wax as follows 


Id i893-fS94 35*9* ft* 

» 1899-1900 34-12 

» 1905-1906 40.37 

■ l909->9to 36^*5 

» 1911-1912 32.56 


In RussiSf a «ugsr factory which ptodoces 50,000 qaintaU per year is coasidered one 
ftvenige «i*e. 

It is neoeiiafy, ifi order to obtain this output, to hare idwut i 630 000 fr. of working 
kpiuJ, 32<50 h, per quintal of sugar. The vi^e of this si^^r factory is e^inuited at 
666 000 fr. 

With rqgard to the comtumptum per head in Ru^la, it was. 2.8 kg in 1887-1888 

- 6.5 kg in 1911*1912 — 7,2 kg to 1913-1914. 

Id nuruia] times, Russia exported as txftis 2*5^ produrtion ; 544 000 quintals in 1887: 
18^000 quintak in 1911-1912. 

There are maBy refineries io the chief centres of sugar consuttiption, as for eaampic 
'etrugrad, Kiev, Odessa, etc. liany of the factories, however, have buth refineries which 
im part of the main building. 

According to the data of 1911-1012. the omtptti of refmd sugar was as follows : 



Ntr. 

AnouDi 

uf rdumi cu^ar. 
Thoosands 
■4 qotaxaU 

Refinreies . 

«9 

5 081 

Refineries attached to sugar fiu'luries. 

47 

2 862 

Tolmh. . . 

66 

7 943 


Uuing the fivwycan period i887*lS9a, the output of refined ^ugar amounted to 67 
Kt ccBt oi Ae whole qmjuUy prcaittced : in 1911-ia the {MMcentage was only 44. 

8 ii‘c.pKoiiVCTS pP tux StHvAX iROtnYXY, — In Rttseia, these are not yet used in a 
and lyUff—rie reanficr. At fihe preaeiit time, the value of there cnbstances 
^oed per quintal of ragar fa only 2.4o-4.8(> fr., while it omild be lahed to about 9 
as is dMiwii by the cmmple of countries. The fuet steps in this direcriou 
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hare been Uken and further piogreis wiU wrtainVjr exert tome on the cost o| 

unit sugar production. 

SutiAR Beet Sket> 5. — For information <m this subject, see article No. *34 of 
BHlUtiM. 

In conclusion, the writer also gives some account of the effect of the 
war upon the sugar industry in Russia, 

280, - The UtUiMtkm of MUtldg ResMues in Hungary - I ZenEN. a., Vddi 

. and Corn-Cockle Seeds from Siftings, in XiftUm(m(k (UulleUa qi 

the Hungarian Agricultural Statioas), Voh XIX, Part a, pp 3 * 3 " 35 t)‘ Budjpesi, 
July-September 1916,— H. CyarfAs J.. Cultural Experiments with Vetch seeds fn® 
siftings In Hungar)'. Ibidem, pp. 353 * 377 - 

I. Thb article sets forth the daUt obtained in the course of many years 

experintents on milling residues j it is chiefly concerned with the answers to 
the following questions: 

t) Are the products put on the market under the name of, ‘ Vetch 
seed from siftings ", by the large steam mills of Hungary, and which are 
used as cattle food, or more recently for sowing, suitable for the latter 
purpose? 

2) Upon what factors does their value def^end? 

The Budapest mills annually produce from 9 000 to iSoooquinuU of these residuil 
vetch seeds, which represent from 0.5 to 0 6 per cent of the wheat ground. 

The mills l^onging to the “ National .Vssociation of the commercial miller' of t!« 
provincial towns ” annually grind about to milliup quintals of wheat of which \htstiA 
seed residue jnay be estimated at 20000-30000 quintals. In these mills, the wheat a 
freed from 0.2 to 0.4 “/o of vetch seeds on an average. 

The writer had 10 samples of milling residues from 8 large mills at Budapest listed 
botaaically. ITtc results obtained are set forth in several tables, and show that uada 
the name of vetch seed from siftmgs arc sold products consisting for the greaa 
part (88.82 to 99.08 -'/o) of the seed of wild plants of Tfoia safiva and T , 
as some of T. stnala all vetches which are very suitable for forage crops. 

Vetch seeds from siftings contain, as a mle, but few foreign seeds, exccpiionillj 
these amount to 9 <’/.> The analyses show that the cultural value of these s-fnngi 
depends upon the number of valuable seeds they contain, and upon their degree Dfpantj, 
These vetch seeds are obtained fairly pure in the mills themselves hy mean^ of 
special cylindrical sorters. Since, however, vetch seed* are alao sold coming from railh 
with less perfect apparatus, and which therefore have not undergorMt the ttme treatinal, 
the Hungarian seed merchants Iwve. for some lime, cleaned the above mentioned products 
by pa-ssing them through spiral sorters. 

Given the great difference in the market price of cultivated vetch seeds and that 
the seed obtained from siftings, it is necessary to insist upon the lattw being sold 
their proper name, all the more so, since if they are to be used for sowing, these ^ 
have to undergo a spedal treatment before sowing, on accoont of the high perrentage 

hard seeds present. ff rtd fo 

As for mme time past Hit vetch seed residnes firom the inllls have been o e 
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for sowing not only unadulterated bat also mixed with the seed of 

vated votcbe^^i wii M it i» very difficult to distinguish between these two kind of seeds, 
is necessary before pufchaee to consult a Seed Experiment Station. 

The writer has also examined samples of corn-cockle {A^ostemma Githago) seed, (i) 
8 mills in Budapest. Thtoic were chiefly composed of fragments of grains of cereals, 
of various species of wild vetch, oom-cockle seeds and, to a less extent, of foreign 
Since this milling residue contains many varieties of seed which diminish its 
ulrit.vc value, it ii necessary to mralyse it lioianically before feeding it to cattle. Further, 
0 account of the very variable number of corncockle seeds present in the siftings, only 
certain quantity proportional to the live weights of the cattle should Ije daily given to 
lv«n, in order to avid all risk of poisoning the animaU. 

In Hungary, the milling residues contain feeds of Adonis aestivalis ; m a sample 
nalyscd" by the writer there were as many as 3.8 '^ n- 

As this seed is generally considered poUonous, the Biological and Slock- heeding 
.tatiun carried out feeding experiments on a pig and a goose, using a ration of baidey 
lined with 4 ^*/o of Adonis seed. These animals ate the mixture very unwillingly mod 
olv when driven to do so by Mtinger ; they lo>t much live weight, Hotveiixr, after being 
ai this ration for 16 days, they showed no symptoms, of poisoning. I'he great repu- 
nance which they manifested to the food, appears to have l)ecn due to the very large 
mount (20,53 J of fatty oil present in the seeds of Adonis. 

The latter seeds can easily lic eliminated by employing spiral sorters, therefore the 
.riter advocates their licing removed from all corn-cockle seed used as a cattle feed. 

Ihc corn-cockle seed from the Hungarian siftings also nearly always contains seeds of 
Aihyrus aphaia, hat their presence m very small quantities does not detract from the 
ilue. In the samples examiaed by the writer, however, the seeds of l^ihyrus apasn 
mounted to 8.8 and 21.76 ; such Corn-cockle seed should not l>e used as a feed. 

II. — With a view to estimatinj^ the cultural value of the vetch seed 
rem milling residues, the Royal Hungarian Agricultural .Station of 
lagyarovar carried out in the course of 1912 and 1913- 14, comparative 
iiltural experiment on large soile, both in its own experiment fields, and 
lith the assistance of various estates in the ctmntry. 

90 ®/,) of these seeds belonged to large-seeded v arieties of vetch, namely I'uia sativa 
I, sc^taJis — K strtata M. H. — » K. A. — JV.w ^ilJosa Roth — and 

fcre therefore considered as t>eing a good mixture from the cultural pennt of view . I'he 
onjparalive experiments made in the spring of 1012 were carrietl out on vetch sc'ed 
tom liftings and on the common spring vetch, Ixilh of which were mixed with an equa 
uantity ul cats or barley. These experiments showed that, generally speaking, vetch 
wds from the milling residues arc slower in germinating than the seed of cultivated 
tad that on account of their less vigorous growth, they flower some days later, or 
radcT UD favourable circum* lances, even from 1 to 3 weeks later. Further, they usually 
!irc ft lati* cutting, 'rherefbre In dwtricts with a hot cliniatc, vetch seed from siftings 
hould lie grown with oMs, rather than with early Isarley ; also, the sowing shunld be 
!we M early os poMihle. 


(U See 2916, 1191. 
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The yield of green forage was estiinated in 9 estatei, in l, they were nearly 
while in the other 7, the common ipring vetch produced a heavier crop than v^tcb 

teed from the residues. 

The h.j yield also determined in II MUtei ; in 3 <*» l« 

in 8, the superiority of the common vetch wes cleerly thown. 

From the d.t. ret forth in sever .1 tebles, it is seen that vetches from sifting,, »ht» 
sown in the spring, sometimes produce ns good a crop as the common vetch ; !>iit jj 
the majority of cases, they aie less productive. This difference is probably due t„ ft, 
fact that the lusidnal vetches, on account of their weak growth at first, are more susccptiW, 
to nnfcvijaabte cultnial conditions, and especially to had weather, than the spring vetch, 
which has'a shorter growth period. It is only in regions where the condition, 
fiivoutable, that the residual vetches can rival the common vetch from the point of vie, 
of their yield. On light soUs in somewhat dry disiricts therefore, they are 1 «, .uited 
to replace the common spring vetch. 

In the couise of the eiperiments of 1913-14. tl« '«idaal vetches were ,0,0 in 
autumn together with rye and wheat respectively, and at the same lime as the coinnio. 
winter vetch (F. ra(mu). and K Here again, though in less marked degree. IW 

residual vetches proved inferior as regards germination and devclopmenh being somctoi 
weak at first. Ibis renders it necessary to sow them early in the autumn, «> Oral they 
may have developed suificieDlly before the winter. When this >vas done, the residuil 
vetches proved almost as cold resistant as F vUh^a In the spring, the residual wlcfc 
gradually overtook the other vetches grown, and even outstripped the common spntg 
variety which Imd been sown in the spring and had been the subject of the uiiiie «ti.. 
«( experiments. The residual vetch and the common winter variety flowered .1 the 
smne time; but the former flowered from l to 4 

spring vetch. ThU proves that the residual vetches tank amongst the early forage okiB. 
As teganis yield, the former cannot compete wirth F. -.■///am, but come near the eoiiravn 
sprii^ and winter varieties. 

The comparative experiments of the s years of cultivation also showed ih.vl ihe strins 
of the residual vetch dry more easily than that of the cultivated vetches, thst leivo 
do not break so readily when the hay is turned, and that it makes an eoellent loop 
(both when green and when driedj, which is readily eaten by animaU. 

It may be seen from all that has t«n said, that vetch grown from sifting- v i'..,tag 
of the seeds of wild Urge^cd varieties can, unde, favourable eircum.tm.ces, form .1 
and cheap substitute fo. cultivstcd vetch, and that it may constitute an excelk-re i-k., 
whether fresh, or dried. 

281 - The Drying lor Milting Purpoeet ol Damp and Oarlicky Wheat. -- 

CoxJ. H., in States Depari^nt of AgrUuitare, Bnlltiin No, 455 

Faperiy pp. Washington, December 2 , 191^' 

The artificial drying of wheat facilitates the removal of th. garlk 
bulblets by subsequent cleaning ; it may also be advant^jeouslv .nli p' 
by mills in order to obuin flour free from the smell of garlic. 

The experiments described in the bulletin analysed were undi rlaken 
for the purpose of determining the best method of artificially dryms. 
cleamng, and handling garlicky wheat. Wild garlic 
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found in the Atlantic coast region from Massachusetts to Georg^, and as 
far inland as Missouri. The results obtained show that practically no bad 
effects are produced by drying wheat at 140° F. (6o''C), and that this 
temperature is probably the most satisfactory for the drying of wheal, 
eitlier with, or without garlic, for milling purposes. More extensive expe- 
riments may show that wheat can be dried at a higher temperature 
than 140“ F. (60® C.) without having a bad effect on the flour as regards 
its bread-making properties. Every test, ex«pt one, where the wheat 
was dried at 180“ F. (82“ C.) and above, gave poorer results in the baking 
test from the standpoint of loaf volume and texture, than when dried 
at 140° F. (60* C.). 

If wh4^t is dried down to 9 per cent of moisture, or below, for the 
removal of garlic, great care must be taken in tempering it back to the 
flormal amount of moisture. In order to do this, the wheat should be 
tempered at least twice, and more if necessary. After the wheat is temp- 
ered, it should be stored several hours before mixing, or before another 
tempering is made, in order to allow the moisture to penetrate into the 
kernel. Several hours after the last tempering, the wheat should be run 
from the bin and a thorough mixture made, in order that the grain which 
passes through the rolls may l)e mixed as evenly as possible. 

283 — The Retractive Index of Olive Oil and Its Relation to Acidity and 

KancldneSf* ^ — CltoLO A., in S/iJzu>ni Sficrirrurtla/itJ^uru ituJutm, Vol. XHX; 

Farts 7-8, J%>. 377-387. Modeni, 1916. 

In previous papers, the writer has stated that the refractive index ol 
oils decreases as their acidity increases. This statement has been confirmed 
hy several other writers. The limits assigned to the refractive index of olive 
oil are a minimum of 62 and a maximum of 63 estimated at 25® C. by 
the Zeiss refractometer. 

I'hc writer has, in fact, during over 10 years always obtained results 
within these limits. In a series of estimations made in view of the work 
in question, the writer ascertained the following facts: i) in new well- 
prepared oils with an acidity of about i per cent, the refractive index 
is 63; 2 ) the refractive index decreases with the increase of the free, fatty 
acids, that is to say with the acidity. 3) The refractive index risi s with the 
increase in the oxidation and polymerisation products, viz., as the oil 
becomes more rancid. The writer has further determined tlutt the best 
means of preparing the sample for estimating the refractive index, is to 
wash it in boiling alcohol and water. 
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283 Cooling Mot-Bottled Pestouiised Milk by Forced Ain — Ayers, s. h 

Bo'VKN, J. T. , Johnson, ^Y. T.,-iu UttiUd States Department of Agricutture HuiUHn^ 

No. 420, iProfessional Prtper) pp. 1-38, Washington. October 37. 1916. 

Since 1912, the process of cooling hot-bptUed pasteurised milk hy 
means of forced-air draught has been studied in the Dairy Division oi the 
Bureau of Animal Industry in the United States. The first experinunts 
were conducted on a laboratory scale, but the results led to their being 
extended to a small commercial scale in 1913. This work is the subjcci 
of the present paper by the writers. 

The results obtained indicate that it is commercially practicable tu . 
cool hot piisteurised milk in containers not larger than quart bottles by 
forcing cold air downward over them when the air is at a temperaiure 
of 4.4'' C., or lower. 

From a hygienic ptunt of view, the important advantage ol tlic 
process of bottling hot pasteurised milk in hot bottles lies in the fact 
that bottle infection is eliminated, and if the bottles can Ik* cooled by forced 
air circulation, the process of pasteurisation would be raisc-d to Us highest 
state of etheienev bv a relatisely simple process. 

The method adopted is as follows. The milk after being pasteurised 
in ordinary holders for 30 minutes at a temperature of 60-61" C., is b^ailed 
hot in special over sized milk bottles which have been sterilised by steam. 
The bottles are then closed by ordinary sterile caps, and the crau s of 
hot-bottled sterilised milk are cooled by stacking in a refrigerator room 
and blowing cold air through the crates. In the cold seaSon, outside air 
could l>e used, and in the warm sea.son, refrigerated air could l>e circulated 
through the crates. 

This process was modified, but without obtaining satisfactory results, 
by substituting for the sepiirate pasteurisation of milk in large vessels and 
steamed bottles, the pasteurisation of milk, after it had been put m liuttlcs. 
by means of a current of steam. It had been found impossible to heat 
the lx>ttles uniformly to 62.8' C by means of forced air circulation. 

The duration of the pasteurising process and the methoil of cocding 
the bottles by a cold air current have not been modified. 

The writers have collecteti in this bulletin some exi)erimentul data 
respecting the cooling of hot pasteuriseei milk' in bottles, first by mean, 
of the ordinary air. and then by a current of cold air produced by a 
refrigerator. The following are the points of chief practical imporiam^. 

Cooling by means of natural circulation is too slow lor .salist;u tun 
application on a commercial scale. A bottle of hot mdk will cool al^out 
»/ faster in circulated air than in still air at the same temperature. 

^ When the cold air was forced up through the crates, there was a 
wide variation in the temperature of the same-sized bottles. This ' 
was reduced by reversing the current every' 15 minutes, first upanam 
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down throujfh the crates. The best results were obtained when the air 

forced down, for by this means, the maximum difference in temperature 

reduced to 7 . 5*^ C. and the average to 1.4^ C. 

With air at 4. 4*^ C. forced down through the crates at the rate of 
approximately 2,500 ft. a minute, the milk was cooled from about 60“ C. 
to 10" C in about 2 hours. With air at i. C., and at the rate of about 
ijoo ft. a minute, the bottles were cooled through the same range of 
teinj>erature in approximately i hr. and 30 min., and when it was at 6. C- 
and forced down through the crates at the last-mentioned rate, the bottles 
were cooled from about C. to about 10'* C. in about i hr. and 20 min. 

Bacterial researches indicate that if milk is cooled from 62. C. to 
10*^ C. within 5 hours after p;isteurisation, no more liacterial increase 
will take place than if the milk were cooletl immediately to the same 
temperature. 

In order td have a wide margin for safety, it is well that the cooling 
process be started immediately after the hut pasteurised milk is bottled 
and that it be complcte<l within 3 hours. This can easily be done, even 
where the work is carried out on a commercial scale. 

The cooling of milk is absolutely essential in order to restrain bacterial 
growth and slow natural cooling cannot replace artificial cooling. So far 
asthL- lahorator>' exptTimenLs of the writers indicate, the artificial cooling 
of hot-bottled pasteuriser! milk has no appreciably detrimental effect on the 
cream and the flavour of the milk. 


2S4 - The Increasing t*se of Farage Silos on Farms in the United States 

VoJ. I.II, N„. ,o. pp. and 717. I on Atkinson, W.,. 
twr. 8, 1916. ‘ 

Th,- rapid increase in the number of silos used for j.resenanj,. forane 
on f,nns in the Lntted States has in.Inced the Editor of •“ Hoard's Dairv 
,0 hate the toIlon ioK table compiled. The work has Iwen clone 
• t the e.t, tense ol consi<lera!,le patience, and ilie data have been checked 
.™ verified as far as ^ssible. The Table n.., onlv sives the nnml^rof 
.States o. the North American Confe,leration 

an ind'' ^ characteristic rural obiee t and 

d,s[xmsable adjunct to American farming, whetlier the farm is stwked 
"‘th nnich cows, or with cattle of all kinds. s.ttHKed 

forage first came into vogue. 

coivfZ constructed near the 

uses, different materials are employed. Wood is most commonly 
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Ni^ynber of sihs in the United Stains. 


N',. of 
stUiii, 

July 1, 1Q16 


No. of 
liioa erected 
from July i, <915 
to July 1, >qi6 


Aver, 

capacity 

tons. 


Vriwipal Crop* 
u»ed for (ilage 


AUbanta. . . . 


200 





— 

Arizona , . , , 


86 

44 

128 

Kafir, corn (maize). 

Arkansas. . . . 


1 soo 

950 

75 

Com, sorghum. 

California . , , 


700 

200 

100 

Com, sorghum, aiiklfa 

Colorado . . , 


I 600 

265 

150 

Com, barley, peas. 

Connecticut . , 


* 350 


100 

Com. 

Delaware . . . 


700 


_ 


Florida .... 


too 

»S 

100 

Com, sorghum, Japaueu 
cane. 

Georgia . , . . 


lOO 

25 

60 

Com, sorghum. 

Idaho 


204 

__ 

85 

Com, pea.s and nnts. 

Illinois .... 


27 000 

6000 

50 

Corn. ^ beans. 

Indiana .... 


26 000 

6000 


Corn. 

Iowa 


23 000 

1 ooo 

120 

Com. 

Kansas .... 


II 343 

631 

too 

Corn, kafir, feieriti, nnh 

Kentucky . , , 


5 ooo 

I ooo 

8s 

Corn. 

Louisiana , . . 


100 






Maine. . . . 


3 000 






Maryland . . . 


100 

— 



Massachusetts. . 


4 257 

300 

40 

Corn. 

Michigan . . . 


10 000 

500 

80 

Com. 

Minnesota , . , 


16 000 

2 500 

100 

Cora. 

Mississippi , . 


62! 


100 

Corn, soigbum 

.Missouri. . , , 


10 000 

— 



Corn. 

Montana, . . . 


ISO 

40 

00 

Curn, peas and o:iv. 

Nebraska , . . 


4 132 

— 

100 

Com. 

Nevada .... 


3 


60 

Corn, 

New Hampshire. 


2 375 


— 

Com, millet. 

New Jersey. . . 


1 000 


75 

Corn, 

New Mexico . . 


50 




New-\ork . . 


42 846 

4 OOO 

i:>2 

Com, 

North Carolina . 


400 

50 

50 

Corn. 

North Dakota . 


2 000 

150 

120 

Com. 

Ohio , . 


23 000 

4 ooo 

70 

Corn. 

Oklahoma . . . 


3 000 

1 ooo 

75 

Cane, milo, feterita. 

Oregon .... 


I 200 

450 

55 

Com, oals, and veich. 
clover. 

Pennsylvania . , 


20 OOO 

2 ooo 

5 ^ 

Corn. 

Rhode Island. , 


700 

60 

70 

Coro, loy beans 

South Carolina . 


200 

62 

75 

('ora, sorghum. 

South Dakota . 


3 ooo 

600 

120 

Cora. 

Tennessee , . . 


300 

_ 





Texas 


450 




Utah 


350 

*25 

90 

Corn. 

Vermont. . , " , 


15 ooo 

500 

100 

Own, 

Virginia .... 


4 ooo 

800 

75 

Cora 

Washington . . 


I 900 

750 

75 

Cora, cbver, lod 

oats, wheat. 

West Virginia . 


5 ooo 

1 ooo 

55 

Coro. 

Wiscoosui . . . 


55992 

10000 

lao 

Corn. 

Wyoming . . . 


61 


70 

Corn, alhlCi, oats, an(lpe*i< 



agricultural products: preserving, packing, etc. 463 


used, but concrete in its various forma is a close competitor. In Utah, 
concrete silos are in the majority, while Oregon reports 90 per cent of its 
silos as constructed of Oregon fir. In Wisconsin, there are about 50 per 
cent wooden silos, 40 per cent concrete and 10 per cent of tile, or brick. 
The only thing which appears to direct the selection of the material is 
the cost of the latter in the different States, for silos made of wood, cement, 
bricks, or tiles, seem equally efficacions in preserving forage. 

Of all the silage croj)s, corn (maize) is of first importance in every 
State, except Arizona and Oklahoma, where on account of the climate 
Kafir (giant millet) and the Japanese sugar-cane are preferred. Several of 
the southern States use comparatively large quantities of sorghum and 
cane, while in the southwest, we find kafir and cane, as well as “ feterita ” 
and ‘‘ milo ” (two varieties of sorgum) in much lavour. Many States report 
the use of oats and peas, oats mixed with vetch, wheat mixed with vetch, 
lucerne, millet and sweet clover. In the Northwest, the grain crops are 
either grown singly, or in combination w'ith vetch, pea or some other 
leguniinosa, while in California, the first cutting of lucerne is frequently 
ensiled. A few States report the ensiling of rye, but aftef maize, sweet 
sorghums or sugar cane are most used, ^ 

Soy beans and cow peas ( Vt^Tta Cafjang) are usually combined with 
maize, or sorgum. In Wyoming, Russian thistles (JSalsola Kali var. Tra- 
cw.' * and beet tops are used for ensihige; while Montana has some expe- 
rience in ensiling sunflowers. The change from maize to sunflow’er silage 
is reported to have had no bad effect upon last year's milk production. 

Thr use of silos on farms is increasing in the United States, and 
practically every Slate reports extensive building preparations. In Wisconsin, 
which is the State most interested in the dairy industry, there is a silo to 
trvery third farm, and about i silo to 53 head of cattle. Taken as a whole, 
the United States have apparently i silo for every 66 milch cows, or one 
si!(t lV»r every [86 head of cattle of all kinds. 

a^S ' Rxp«Hinents Made In Qcrmany on the Treatment and Use of Frozen, 

Beef. < — K., in Zeitschrifi fur FUisih-^und Mihhhy^em^ Year 26 

J'lrt Jb, pp. 241-243; i'art 17, pj>. 250-261; Part 18, pp. 277-2S0; Part 19, 
pp. 292-295; Part 20, pp. 509-312. lierlin, 191b. 

At the request of “ the Zentral-Kinkaufgesellschaft ' (Central Purchas- 
ing Society) the writer made, in collaboration wuth Prof. Plank of Berlin, 
^xhau.stive researches on frozen beef. The question was treated both from 
the standpoint of the wholesoineness of the meat and from that of the 
techni<)ue ot the freezing process, but the paper only gives the data relat- 
to the bygenic condition of the meat, 
d'lie following points were studied : 

I) Rrwaing. 
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2} Cold storage. 

3) Loss of weight during this storing. 

4) Fonuation of nu>ulds on fro*en meet. 

3) 'Iluiwing, 

6) The use of frozen beef by the pork-butchcr. 

The researches were carried out in several abattoirs in Germany vvhicb 
were provided with a refrigerating plant, and the necessary coudiiions 
were as far as possible obtained. 

From the results of these researches, the following principh ^ are 
deduced as? to: The fr^zing of beef, the storage of frozen meat, the 
thawing process. The following is a summary of the data obhiined 

1) Before being placed in the refrigerating ehamlrers, the meat, after havmg hrsi t«cn 
freed from the viscera, should tre cooled down to a lempemture at least as low that cF 
the surrounding air. Where there aie apparatus fur pre-cooUng, it is well to U-.p ih. 
meat for some time at about -F 5*^ C. 

2) buring the freezing process, the quarters should be suspended in such a v^ay.u 
uot to touch one another, and so that they can be surrounded on all sides by 
current of air. After allowing fur the space required for passages, the freezing ch.ar.her 
may contain 5 Gre-quarters. or 4 hmd-qvurters, per s^iuare metre. 

3^ 'Vhe average temperature in the freezing chamlKr should be kept l>etwccn ^ 
and — 8® C. If it is separate from the store, it i> not necessary b- maintain a -tefin;!.- 
degree of humidity during freezing. Within the limil.s of the ftl>ove -mentioned teihp.-- 
tures, the posterior quarters of 60 kg arc completely frozen in 7 day* 
is best to leave the very fat quarters for i day more, as the fat byer has a very mirltel 
isolating effecl- 

In the case of hind-quarters of over 60 kg, the lengih uf time required tor trcivxg 
increases 3 per cent for esery 10 per cent increase in weight. Conditions being uiherwi^e 
equal, the fore-quarters freeze iu 23 pcT cent shorter time than the hind-<piar?i o. 

4) Freezing and cold storage can lie ctlected by means of refrigerating pipC' iwn,. 
or by using them in comhiDatlou with a cold air pipe. 

In the latter ca.se, it is sometimes necessary to increase the current of air by ii;caii> ji 
a ventilator placed in the ceiling. The refrigerating pipes should, if pcssible. mn iho 
passages, and care must Ije taken not to allow hoar-frost to remain upon them. Ib«r-,:,' 
should also not l^e jiermitted to fall upon the meat. 

5) The freeriug and the cold storage ought, if p<.>s>ih!e, to l>c carried out n df 
ferent places. Should the local condition necevsitate the l>ecf Unng frozen in the stutc. the 
successive consignment of meat must he limited, so that the lcinpc»rary rise iu ten.pm- 
ture does not exceed - 3'^ C. I'he frozen meat in this case should l>c stacked neat t|>e 
inflow pipe where the air is driest and coldest, while the meat to be frM,en ought to ue 
hung near the exhau-stion pipe. 

6) Ottly completely frozen meat should lie stacked, therefore covering the quartet* 
should be avoided. 

As it i.s nece-ssary for the meat to be surrounded by a current 0/ air, the siac s 

should*nol be piled too closely. , 

In order to facilitate this acraUon, Ulhs of wood projecting aliout 10 cm are tat 
on the floor of the store; sufficient space is left between the walls and the meat, whit 
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^idc jj;i*Wges arc left between the stacks ; these are iadtspensable in order to allow of 
the fiequenl caamination of the meat With the sjrstem of freezing by means of the air 
alone, and provided the air circulates everywhere in a uniform manner, as much as 500 kg. 
of meat can be stacked per net cubic metre. If the combined system is used, it is advisable 
(jot to more than 400 kg. per cubic metre. The sucks may l>c 2,5 to 3 metres 

in height, and the top should reach to alxiut 0.5 meirc l^elow the inflow air pipes, the 
bder iicing provided with openings directed downwaids, 

7) 'llie temperature of the store should be, at most, — 8*^ to — 10" (J„ or even less. 
Changes of lemperaiure arc, as much as possilde, to be avoided, therefore rhe |>auses in 
the work should recur at regular inten-als. 

rhe optimum degree of relative humidity measured by a psych rometer provided with 
m aapiralor, is from 90 to 92 per cent, within the abuvc-inentioncd limits of temperature. 

81 The stored meat must be frequently examined, and a lookout kept for any fur- 
matitin of colonic* of moulds. If the meat is long stored, it is necessary 10 take down the 
stacks, iud examine the quarters that have l>cen out of sight. This is indispcn^ble. T 
there is any formation of moulds on Ihe meat. 

before continuing the tvork, the moulds should be removed with a knife. 

9) WTien the beef is thawed, the quarters must }>c kept whole and not divided. If 
before this operation, any formation of moulds is o[>scrved, the fungi must be lenKived 
ftjth a wet, or dry cloth, or Ixitter still, witfi a kmfe. In order to avoid ^nv useless 10s> 
jf owing to too rapid thawing, and, ai tlie s.inie time, to prevent the undue prolong- 

ng of this operation, it j-. well to carry it out at an average temperature of betweeri + 3 
md-|-6-' k . ben it is possilde to regulate Ijoth the lempciaturc and the humiditv of the 
hawing clmrulicr. the thawing operation should liegin at o‘' and at 70 per cent relative 
lumiiiity; then the temperature should gradually be r.aised to from -i- 10* to -p and 
he liuiuidity to 90 per ceut. 

At tlie above-mien I ion ed temjicraturcs, hind-quarters weighing kg- take alrOut 
50 hour- to thaw, while fore-<juarlers of the Siime weight are thawed in aisjut 65 hocr"^ 
in the ta-^- Ilf heavier quarters, the length of time needed fi»r ib.awing iucre:i-es 3 per cent 
or evtry lo pet cent increase in weight. Me.at thus thawed can lie kept without iniurv’ 
n coVl chainl>er> for at lea-t 8 to 10 days after thaw tig. and .at the u-ual tempera- 
to -h 4" C; the relative humidity being from 75 to So per cent. 

jSt) - Meat Production and Trade In the United States and Other Countries. 

- HoI.MKS, OkiiRijiE, K., in Statd' Diif' sr tmCfit (*t .•f^'7 r^'jvZ/wrr, Of'icf of tkt 

.vvnd./r/, Ak/vor No. 109, pp. 1-307, Washington, July 3. 1016, 

The United States is the most prominent nation in the production 
ind consumption of meat. Nevertheless, here, as in must otlier countries, 
he cattle arc hardly increasing in number, sheep are declining and 
wne are increasing. If comparison be made with incres^ing population, 
iheep are far from maintaining their numbers, in some small degree 
•kittle are failing to do so, but in the case ot swine, there has been some 
im above population in recent years, although a small one. 

The number of cattle in 1907 was 72534000; it fell to 56500000 
^ I 9 > 3 > but there was a perceptible increase in 1916 when it was 
stimaicd at 61 441 000. 
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The number of sheep has fallen from 52500000 on April 15, 
to 49200000 in 1916. The swine have increased from 58 200000 
April 15, 1910. to 68000000 in 1916, 

The countries producing much surplus meat are Argentina, Australia 
Canada, Denmark, Mexico, Zealand, the United States and Uruguay 
There are other countries that have a relatively small surplus, Paraguay' 
and Madagascar for instance, and many others which export relatively 
little, while importing more, for example, Germany and Italy. 

Substantially, the world’s export trade in meat and meat produa'i 
is maintained by 9 countries. The total of these exports for these countries 
reached their highest amount, 3861000000 lbs, in 1912. This great 
quantity, after deducting about 500000000 lbs, for mutton, was divided 
between beef and pork in the ratio of about 52 per cent for beef and 48 
per cent for pork, which latter figure shows a tendency to rise. 

The expt>rt trade of the 9 surplus countries only amounted, in 1^12, 
to about 7.7 per cent of the production of the whole world (wiihooi 
China), which is estimated at about 50000000000 lbs. Argentina and 
Untguay together exported 36 j^er cent of the world’s export of meat and 
meat products in 1912; the United States 31,1 per cent; Australia and 
Xew Zealand combined 18,7 per cent; and these three great export 
sources provided 90 per cent of the worlds* total. In 1912, of ibe 
worlds’ expoa trade in beef and its products belonged to Argentina, 
about ‘ ^ to the Australasian Colonies and to the United Slates: 
^ of the e\j>orts of j)ork and pork products go from the United States, 
about ’ from Denmark and about V/», from Canada, The mutton 
export trade is mostly confined to the two Australasian colonies and to 
Argentina, the former contributing and the latter ‘A, 

The United Kingdom is the most prominent meat-importing rountty 
and in normal times ol)tained from surplus countries almut 40 p<T rent 
of its consumption. Germany held the second place, mostly because of 
fats and oils, and for the same reason Holland held the third place. 
In 1913, the United States became the fourth importer of meat and meat 
prfxiucts among the importing countries, but these imports are mostly rliilld 
and frozen beef, with some mutton from South America and Australasia. 

Meat and its products only represent a very' small part of the calories 
consumed by the world's peoples, for vegetable products, cereals, 
and fats must be taken into account* A few countries, comparatively, 
consume the bulk of the world’s meat, and the chief of th^, the United 
States, is also the principal producer. 

The total meat production of the United Stales in 1900, was estimated 
at 16226000000 lbs and in 1909 il reached 16940000000 lbs. If 
extra-edible parts are added, these figures would amount to 18 865000000 
lbs for 1900 and 19712000000 lbs for 1909. 
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In 1900, the mature cattle slaughtered in the United States were 
j per cent, of the stock of cows, and in 1910, 42 percent. The sheep 
lugbtcr, in 1900, was 44*9 per cent, of the stock of ewes, and in 1910, 
was 46.1 per cent. In 1900, the slaughtered swine were 79.8 per cent 
• the total stock of swine on hand, and 76.9 per cent in 1910. 

If the total meat production is divided among the 500 nilUions of 
ufsoiis who usually consume this form of food, the i^er capiu average 
93-3 lbs per year. 

in the United States, the amount i>er capita was 181.5 lbs in 1900, 
nd I “0.6 in 1909. This is by far the highest consumption ix.t head, 
xcept in Australia and New Zealand, where it amounted to 263 and 
12 il)s respectively. 

The total consumption of meat and meat products in the United 
.tales in 1900, is estimated at 13792000000 lbs and in 1909 at 
^430000000 lbs. In 1913, Germany consumed 7 399 000 0(X> lbs, 
Uissia (without Poland) 6024000000 lbs in 1899, the United Kingdom 
i i''4 000 000 lbs in 1906, and France 3o96ocjOOOO lbs in 1904. In 1914 
ind 1915. the United States imported 2.6 and 2.7 per cent res|>ectively 
>f their total beef and mutton consumption including calves. The surplus 
)f all the meat and meat products in the United States was 917 ofXKXio lbs 
in 1914 ami in 1915. 

The losses of meat animals in the United Suites from disease and 
0\]>osure are enormous. Since 190(4. from i ioocx>o to i 475000 cattle 
have lx:en lost from disease annually and from al>oiit 600 ovo to 1 500000 
Oittle have been lost annually from ex^nisure since 1889. Sheep losses 
iroin disease have been about the same as cattle, while the swine losses 
have varie(.l from a minimum of 2 2cx>ooo liead in 1894. to a maximum of 
7 0XOXX4 in 1914; they were mainly due to hog cholera. 

The prices which have l>een compiled for producing and consuming 
aHintrie.-> show an upward trend of prices of meat and meat products, 1 he few 
excej)lions that have been observed are inconsideralde, and indicate that 
in ihes<- instances the countr>' is, for some s}>ei‘ial reason, unaffected by 
the world- wide conditions that are so prominently verified in these price 
compilations. 

The general fact is that meat production has not kept pace wuth the 
ncrease of jiopulation and the consumers' demand. The inevitable measure 
4I this changed relationship is price. Increasing cost ot meat production 
is a factor in the rise in prices. The L nited States are not alone in the 
decline of meat production per head, but are participating in a w’orld-wude 
movenienL 

A careful study- has been made of the conditions of the Chicago 
market ; the resulting report contains comparisons between the average 
prices paid from 1893*1897 and th<^ given in 1914 Ibr animals bought 
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at the farm and at the Chicago market respectively. Cattle, shetj; and 
swine are included. 

In the prepiiration of this report, a separate study was itifuie 
111 eat- producing conditions in 13 countries; Argentina, Australia, Hrazil^ 
British South Africa, Canada, Chile, Colombia, Denmark, Madayiascur. 
Mexico, New Zealand, Paraguay and Uraguay. The assembled facu'l 
indicate that gradually and at some indefinite future time, Southern Brazil i 
may rival Argentina in meat production; Mexico should eventually 
produce millions of cattle yearly, Argentina and Uruguay could greatly 
increase their beef production and Paraguay may follow. Climatic and 
hydrographical conditions present formidable obstacles to further extension 
of cattle and sheep rearing in Australia, but to some extent, they may 
gradually be overcome. Rhodesia has an extensi\e range are.i that 
will yet produce great numliers ol cattle and there are other [),tris oi 
British South Africa which could largely increase their production. 

Further, in many places, sheej^ may untier go a change frt>m almobt 
exclusive wool production to a production of mutton and lamb as we!], 
or perhaps to the subordination of wool. 

In Canada, the extension of meat production i.s increasingly a problem 
of farm management. 

An extraordinary combination of circumstances and factors m ail 
countries, or even in a considerable number of them, to cause a rapid 
increase of the production of meat is not to be expected, rather, as a 
net result, gradual growth and extension which may, may not. equal 
the rate of increase of the meat-eating population - 

The value of cattle, shee[) and swine on farms and ranges in the 
United States on January i, 1916, was over $ 3332000000. 

The value of the larrns and farm property with live stock a< i 
principal source of income in 1910 was over S 15 000 The 
value of the capital of whole-slaughtering, and meat-p;icking. lard-rchniai; 
and oleomargarine establishments in 1910 was over $ 33Kocy:»oo.\ 

In 1910, 32.4 per cent of the population of the United States was 
agricultural, this proportion was 77.5 per cent in 1840, 47 
in 1S70, 39 per cent in 1S90 and 33 per cent in i9(X). 

Agricultural labour, as de\otcd to production of crops, has in these 
last decades, gained greatly in effectivei^ess by means of improved machmen, 
implements and processes. This permits of a relative decline in the agru uiiur.il 
population, as far as crop production is concerned, but it is a question whether 
this applies in the same degree to meat-animal production. The consinnpiion 
of crops per head has long increased and the consumption of meat j-cr bead 
has decreased. The displacement of meat in the dietary' by products of th< 
vegetable kingdom advances slowly but surely in the United States. 

The report contains 30 Tables of statistics and 3a diagrams. 
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.5, . The Qrwit MarkeU of the Unlte4 SUUs. - Poole, James E., 

1,1 The /^'Uld, Vol. XXVI, No, 12, pp, 1015-1016 und 1082, New York, Iieceml»er, 

lOI''- 

T!i< four principal atttle markets of the United Sutes are Chicago, 
\urt?*as City, Omaha anti St. Kouis. The principal distributing markets 
jre: St. Joseph, Mo.. Oklahoma City, Sioux City, St Paul Minn, and 
rort i>rih. 

The annual traftic of the United States' markets amounts to about 
I million trucks of cattle, sheep and pigs. This figure does not include 
jie return traffic from the markets to the fattening centres. The traffic 
n cattle is, therefore, enormous. Texas, for example, annually sends half 
1 million head of cattle to the north, chiefly to the p;isture-lands of Kansas. 
3kIahoina, Montana, Wyoming and South Dakota. In autumn the pasture- 
ands "1 Kansas feed the fattening stock of Missouri and Illinois, and 
jven include that of Pennsylvania, New York .State and \'irginia. The 
no Dakota states, Nebraska and Montana send millions of grazing cattle 
0 the maize district. Between .Septeml>er and December innumerable 
inimals come to the central and eastern states from the breeding-centres 
)f Idaho, Montana and Wyoming to build up the herds. The cattle 
raffle is the chief source of revenue of many of the w esteni railways. 

The appended table shows the numl)er of animals which passed 
hrough the principal markets of the United Stites in 1915, and gives a 
ifeume of the figures for the preceding vears. 

These enormous markets have their drawbacks, but, nevertheless, they 
.re looked ujKtn as the indispensable clearing-houses of .1 great industry. 
)[i these markets business is transacted daily for payment in casli. The 
narket ot Chicago alone brings to the pro<lucers an annual profit of 
iver t So 000 000, an<l the same ina\' be s;iid of the markets cd Kansas 
aty and Omaha. Every market is run by private firms who make their 
trofits by letting stables, fi^ed ing the animals aiul transport w ork ; for 
xampie tiie firm of .Morris controls the markets of St Louis and Kansas 
the firm of Swift those oi St. Joseph and St. Paul, .\rmour and 
>»i!t those of Eon W'orth, Sioux City and Denver. The principal 
tiirkets o( the east are controlled by the railway compaities. Since the 
fttroduciion of the refrigerating industry, slaughtering has, for economic 
Ux:ome more and more concentrated in these market centres 
Hiich offer the buyer the advantage of the largest selection. There is 
hays great competition between these large markets, for purchasers liock 
p them from New York. Boston. Philadelphia, etc., and it not infrequendy 
f^ppen.', that regular campaigns are started between the six principal 
Nghtering and refrigerating firms, for in the United States tliere are at 
too other firms, which, though less powerful, represent in themselves 
l^rmidable competitive element in the large markets. 
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Number of Slaughter Animals which passed through the Frindpat Marktu 
of the United States in 79/5 and the Preceding Vears. 


Market 

Caute 

Pigi 


Chicago 

.... a 262 752 

7 652 071 

3 5*0 01 j 

Kansas Ciiy 

.... I 860 23$ 

2 530 730 


Omaha 

.... I 218 342 

2 643 973 

3 268 

St. LouU 

... 991 709 

2 591 759 

648 [42 

St. Joseph 

.... 405 853 

1 697 84a 

^77 930 

Sioox City 

. . 5 »i 783 

I 760 8t8 

33: 079 

St. P&nl 

.... 712 918 

2 155 201 

704 III 

IndianopoUs 

. , . , 273 212 

2 435 3»9 

'>2773 

Unffalo, 

.... 236 1q2 

1 805 744 

^35 iJ-* 

Milwaukee 

.... 99 434 

583 07 1 


Driver 

395 922 

343 653 

7^ 170 

Fort Worth 

... 794 505 

463 879 

>63 003 

Oklahoma City 

.... 201 968 

484 842 

68 7:9 

Wichita 

.... *53 035 

879 469 

29 W; 

Tata / 1915 

. . . . m 117 769 

27 627 371 

13 410 4S5 

Total 1914 

... 9 657 04 ^ 

24 173 384 

1 3 {>83 030 

Total 191 ^ 

.... 10 746 965 

27 083 756 

17 641 I'll 

Total 1912 

.... 10 588 053 

26 562 1 71 

17 <109 9^3 

Total 1911 

.... 10 860 S33 

27 273 291 

«7 495 5 T» 


The contracts drawn up in each market are controlled by two origan* 
isations: the “ Live Stock Exchange which acts on behall <>1 tl* 
producers, and the Trader's Exchange which acts on behalf oftk 
traders, and for its own l)enefit. This latter organisation is composed ol 
traders and speculators who, as a rule, specialise in one particular varieu 
of stock. 

The control of the commission markets is in the hands of llu ( hicaiic 
“ National Live Stock Exchange ”, which is made up ol various loci 
exchanges. 

The central cattle market fulfills a necessity. Theoretically, oittli 
should be slaughtered near the centre of consumption, b\it, practicallv 
this is impossible in the United States. Under these conditions the econonr 
of centralisation is obvious, and, so long as most of the consumer> are n 
the east of Chicago while the greater part of the cattle, pigs aiul 
for consumption are produced in the west, the central market with « 
huge side industries will have a Intimate economic fuftction. 




PLANT DISEASES 


GENERAL INFORMATION. 

2SS ' Decree of the Iteliaa Minister of Asiiculturet ProhlMtlng the Export 

of Various Plants and Parts of Plants. Gazutta Upcialt Ml 

1917* No. 5, pp. 81-82. Rome, Janua.17 8, 1917- 

Under date of December 8, 1916, the Minister of Ajfriculture, seeing 
the necessity of preventing the further diffusion in the Kingdom of plant 
diseases, at present limited to certain zones, published the following decree? 
which came into force on January 9, 1917: 

Art. I. — The export is prohibited of: 
a) cuttings or rooted cuttings of vines from districts declared to 
be infected with “ bramble-leaf*' (“ arricciamento " or “ roncet 

f>) chestnut trees from districts declared to be infected with * ink 
disease 

c) seeds of forage leguminosae. or flax, from districts declared to 
be infected with dodder. 

d) almond, or pear trees from districts declared to l)e infected 
with Aonidiclla inopinaUi {A. ri> 6 usfa). 

Art, 2. — ?■ On the proposal of the Delegate of the PhytopiUhoiogical 
Service, and by the decree of the Minister of Agriculture, the boundaries 
ol the infected area shall be determine<i and the destructive, or curative, 
measures to be adopted according to the cases (Art. 22 of the regulation 
of March 12, 1916, No. 723). (i). 

Art. 3. — The delegate of the Phytopathological Service may not 
grant certificates of immunity* according to article 8 of the abo\ e-nientioned 
rtgulution, for the plants mentioned in article i. of the present decree, 
which are cultivated within the limits* of die area declared to be infected. 


(t) The Statute providing for the executiui uf the law of Juoe t«)i3, No. 88S, 
dctlin^ with the meaMirea for the Prevention and Control of Plant Diseases in Italy. 
See B. AuguU 1913, No. 995. 
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LEGISLATIVE AND ADMINISTRATIVE MEASURES 


Art. 4. — The delegates of the Phytopathological Service are retiuired 
to sequestrate plants, or portions of plants, offered for sale or supplied 
for propagating purposes, if tliey are infected with any of the diiseases 
enunier.^ted in Art. i. of the present decree, or with any of the foil., wiag 
diseases: 

cl) cuttings, rooted cuttings, or woody plants infected with rooL 
rot ”, gummosis ”, or canker”; 

^"1 siipliiigs or trees of Canada poplar intectcd with Doihkhizti 
popuUiu (Poplar canker); 

c) rhizomes, or off-set shoots of asparagus infected with '/.opp^ 
rhizophila ; 

d) plants, or rooted cuttings, and cuttings attacked by the scale 
insect {Ceroplasks si)tensis)\ 

e) all parts of citnis, and other trees with persistent leaves, atucktd 
*by one of the following scale insects : Icerya purchasei, Parlatoria zizypki, 

C/trvsomp/ia/us didyospermi, Aonidiella auranlii: 

f\ trees, or saplings, anil cuttings attacked by Diaspis peniagom; 
g) .q^ple trees attacked by the Woolly aphis {Sthizontura la- 

s- — The directors of the regional observatories, after havmjr 
satisfied themselves ot the presence of any one ot the diseases mentioned 
in Art. 4 of the present decree, shall inform the persons interested of the 
jueasures of cure, or of disinfection, to l>e used for a prescrilied length 
of time. If the person interested does not disinfect, or cafry out the 
treatment for the time prescribed, the Director of the regional observaton' 
shall inform the Ministry, which .shall proceed according to Art, 22 of the 
Statute already mentioned. 

j^rt. 6. — The certificate of immunity may not be granted tor the 
res[>€ctive species of plants, in nurseries, horticultural establishments or ‘ 
gardens where plants are grown for sale, U' the presence there has beer 
certified of ,inv one of the diseases enumerated in .^rL 4 of the present 
decree. 

The prohibition will be withdrawn when it has been ?5i:ert.iined that 
the disease has disappeared in consequence of the applicxition uf the 
treatment prescribed by Art. 5 present decree, 

2S9 - The Phytopatholosical lospection oi Horticultural and V I oe-O rowing 
BsUblishmcott Contidered u * Factor of lacreaMd Exportation. ii 
France. — ifinformatiom du Miniit'ere du Commttu, dt flndnihir 

rA^rLultur^. dti Travail, d<t Pastes rt des Telegraptui, Ye*T 3 2, No. 5 , p 4- 
January 30, 1917* 

The number of horticultural and vine-growing esUblishments subject 
u> phythopathological inspection is increa.sing every year. 
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While there were 83 in 1914, the number increase<i to 103 in 1915, 
to 132 *91^- 

The large increase in the value of the plants and vines exported to 
untries requiring phytopatho logical certificates, in spite of the present 
luliuon of affairs, is also worthy of note 

In 1914. the value of the exports was 1,464,986 francs; in 1915, it 
vs 2.466,1 10 fr.; and in 1916, 3,447,900 fr. 

It is to be foreseen that these experts will continue to increase, thanks 
the health certificates offered by -the French Gij\ ernnient to the 
iporting countries, which are ihi»^ able to intrixluce plants w ith i:>erfect 
,nfi(lence. knowing them to be certified as free from all injurious 
irasites. 

The establbhments under State control were divided, in 1916, into 
^ districts, and the inspection of the crops was underLtken by 26 ento- 
ologists and cryp toga mists under the direction of Dr. Marchai., a 
ember of the Institute, and Director of the Paris State Entomological 
:ation. 

In accordance w ith the decree uf February 1915 organising the Phyto- 
jthological Service. (0 exporting nursery-gardeners receiving health 
;rtificates are required to defray the expenses of the Service; in 1916, 
jcv paid, in addition to a fixed annual tax of 25 fr., a tax of 1 fr. 55 

IT 1000 , 


DISEASES xor duf: to parasites 
(>R OF UNKNOWN ORKilN. 


K>-** False Blossom *% a Disease of Cranberry dPjryrtH'ruM mnrrorarpu^j 
la the United States of America. — Shrj^r, C. L. in Um/fJ 
Dtpiirtmtnt of Agrkultur€, 444, S pp. 2 fig.. 4 pi., Woshingion, D. C., 1916. 

One of the most important characteristics of the disease of Oxycoccus 
urocarpus, commonly known in Wisconsin as “ false blossom is the 
formation or metamorphosis of the floral organs. In the simplest form 
deformation the floral |>ediceb are seen to become more or less erect 
>U‘ad ol curving, and the lol>es of the calix become enlarged and turn 
tenLsh and somewhat leaf-like: the i>etals become shorter and broader 
d slightly reddish or greenish In colour; the stamens and the pistil seem 
ore or less abortive or deformed ; fruit is not produced. 
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As a rule all the intermediate stages of deformation may be found 
in plants attacked by the disease, from the simple form in which only 3 
shortening and broadening of part of the perianth is produced, to th( 
form in which the whole flower is replaced by a short branch with smal 
leaves. In certain cases the various floral organs may be represented 
by whorls of green bodies, resembling leaves, and arranged on elongated 
axes. Diseased plants also tend to develop lateral branches by means ai 
axillary buds, usually in the latent state and situated beneath the fruit 
bud. The branches are thin and weak and produce neither nornii 
flowers nor fruit. This gives the plant the same appearance us plant* 
attacked by “ witch's broom In certain cases the extremity of the flora 
branch continues to develop and produces a long, thin shoot, instead 0 
bearing a fruit bud for the subsequent season, as is the case with norma 
plants. In swampy ground, where this deformity usually occurs, the plant 
of 0. niacrocarpiis show an excessive vegetative growth and general!; 
produce a deep, dense mass of branches. In the latent state the lermins 
buds often become enlarged and abnormal and die during the wintei 
Under these conditions they produce lew branches, all of which are Ion 
and thin. 

The disease' in question seems to have made its first appearatia i 
Wisconsin, but, with the introduction from Wisconsin of diseased Oxycmii 
it has started to spread through Massachussetts, New Jerse> . Orego 
and Washington State. The cause of the disease is unknown; up to i 
present there is nothing to prove that it is due either to insects or im 
It has been suggested that the deformity may originate in serious disonie 
of the nutritive functions of the plant. 

The disease is perpetuated from one year to another by plan 
vegetatively reproduced from diseased plants, not only in swampy iiroui 
where the deformity has already appeared, but even under rather mo 
favourable conditions of cultivation and in districts where the dise ase w 
previously unknown. 

From obserxations carried out in Wisconsin and Oregon it 
shoots of plants attacked by “ false blos.som " tend to recover an<i becoi 
normal if they are transplanted and cultivaterl under favourable rondiw 
of soil and moisture. . , 

To cure the disease the plant must be given the maximum condiw 
favourable to its development, including good drainage, free(h>m fr 
weeds and careful pruning. II the diseased plants are nunu rou>. 
ground should be cleared and healthy Oj^coccus plants put in. 

In order to avoid subsequent spreading of the disease it n wise 
plant only samples of Oxycoccus which are known to the absolute > 
from the deformity described. 
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_ The Defective Devetopmeat of Walnvi Shells In Austria. — Liss- 

HAi KK, L,, in T^tsckrift fur PJlamtnhrankhiiUn^ Vol. 26, Farl 8, pp. 449-451. Stutt- 
gart, January 15, 1917. 

Last autumn, in the district of Klosterneuburg, the writer found 
some fruits of Juglans re^ia which were distinguished by a more, or less, 
defective development of the shell. The latter was not of the same 
thickness throughout, and in some parts, it was very thin. On stud>dng 
this anomaly carefully, the writer found that it was a question of the 
same phenomenon to which Memmler (in Die Gar'tenwelt, Part 53, 1915^ 
jnd ObersteIN (in C'entraibalt fitr Hakieriologic , Parasitenkunde wtd 
Injekliomkrankfuiteny Part 2, \V>1. 45, Nos. iH-25) liad already drawn 
attention. 

As these two scientists had given a description of the defective 
shells, the writer only deals with some characteristic points which have 
not hitherto !>een mentioned. 

In the fruits examined, the abnormal growth did not always occur on 
both sides of the suture of the shell : the latter was often badly developed 
only on one side. 

The thin portion was, however, in every case nearer the apex than 
■the bitse of the nut. It frequently happens that these abnormal walnuts 
are atticked by birds which remove the kernel. 

j Although this abnormality is very common, no explanation of it is to 
[be found in phyto-pi^thological literature. It has been observed, however, 
or a long time. The writer is of opinion that Memmler’s and Ober- 
tei.n’s hypothesis as to its origin is incorrect. 

The latter observers attribute the unequal thickness of the walnut 
hell to the unfavourable climatic conditions obtaining in 1915, when thev 
onsider this defect occurre<l for the first time. It is true that certain 
■ondithms ot climate and of soil have some effect, but the abnormality is 
hiefly due to an inherent characteristic of the variety. Walnuts which 
;:enerall\ have thin shells, are more subject to this unequal development 
ban those with thick shells. 

In conclusion, the writer remarks that this abnormality in the walnut 
s perhaps analogous to that occurring frequently in apricots, almonds and 
:kTries. 
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diseases of various crops 


DISEASES DUE TO FUNGS, 

BACTERIA AND OTHER PLANTS, 

292 - Host Plants of Thirlnvin baHcoln 0 )* Johnson, Jamks, in 

of Agricultural flcscarck^ Vol, VU, No. 6, pp. 289- 300, pi. 18-19. Washingi,^^ 
D. C., 1916. 

From 1850 to 1916, different workers have recorded, in Kurojx; and 
America, the following 39 plants as hosts of the ascomycete, Thuiaiia 


basicola Zopf. 

Araliaceae. . . . 

Aralia quimiuc folia 

Lcguminosac. . . 

rhdSCOluS multijh'rui 

Begoniaceae . . . 

Hernia rubra 


Ph, vulgaris 

* . . . 

Bcgtmia {tuberkybrida'r) 

- . . . 

Pisum sativum 

Rignoniaceoe . . 

Catalpa speciem 

. . . , 

Tri/olmm hybrUum 

C’benopodiaceae . 

Beta vulgaris 

. . . 

T. praUnse 

» 

Aster sp. 

' . . . 

T. refens 

> . . . 

.'^u/cio ilegans 


Trigonella nv/w.V,; 

Compositae . . . 

::k:c'rzorurii hispanlca 


rigua sineufti 

Cucurbitace.'ie . . 

Citrullus vulgaris 

Malvaceae. . . . 

(jOJS\'pium herbOiitiiK 

Cmciferae, , . . 

Ca pstlia Bursa-pastoris 

Umlxtlliforae. . . 

Apium gratuolem 

» 

Cochlear ia Armor acia 

. . . . 

Daueus Carota 

Cyperaceac . . . 

Blysmus compreisus 

. . , 

Pastinaea saliva 

Hydrophyllaceae . 

Xemophila auricubata 

Orchidaceae. . . 

Cypripedium sp. 

1 .eguminosae. 

Latkyrus odoratus 

Dxalidaceae , . , 

Oxalis coruicuiita 

• . . . 

J.upiMHs albus 


strieia 

, 

X. anguslif alius 

Pninulaceae , . , 

Cyclamen sp. 


L. iutcus 

Scrophulariaccae . 

Linaria (OHadensts 


L, Thermis 

Solanaceae . . . 

Xicotiami rustiiii 


Midicago saBva 

. . . . 

X. Tabaeum 

. . . . 

Onohrychis Crista-gaUi 

Violaceac . . . . 

Viola odorata 


The results given in this study were obtained from experiminU 
carried out almost exclusively in greenhouses partly at Arlington (Virginia’ 
and partly at Madison (Wisconsin). The soil used was cither takea 
from tobacco’^ fields badly infected with T. basuola, or else mixed wth 
such soil, in order to corroborate the statements of earlier investigators. 

With the exception of seven species already mentioned as hosts of m 
fungus : 

Btgpnia rubra Lupinus. angustifolius 

B. {^tuberhybrUa h /„ Tktrmis 

Blysmus^ comprcssm Cyprip^diutn *p. 

N’tmophila aurkulnta 


(1) See also B. March 191 1, Nu. 1004 ; jauwo-y I912. No. 234; /»’• 

No, 861 ; B. jM.u.ry 1913, No. 71 : May 1913. «<>• 5 “: B . July « 9 I 3 . N' 

B. September 1913 No. 1108; B. ,junc 1916, No. 699. 
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hich could not be experimented upon, on account of the difficulty in 
rocuring these plants, or their seeds, the other 32 were cultivated, and on 
5 of them the fungus was found. These plants are: 


Ardlia quinqutfolia 
Catalfa spcdosa 
Aster sp. 

Senedo eUgans 
Citrullus vulgaris 
CapselLi Bursa^pastiSris 
CochUaria ArtnorutiM 
Lathyrus odoratus 
Lupiftus tiH’Us 
L. lutcus 
Mcduago iativa 
Oftithryi'his Crista^gulli 
Phaseoius vulgaris 


Pisuui sativum 
Trifvlium hybridum 
T, pratense 
T. repens 

'J'rigonflla coeriiUii 
f 'igmi simnsis 
Gossypium hzrbaceutn 
Oxalis ivrniiulata var. strirta 
Cydatmn isp. 

Ltfutria canadensis 
XUotiuna J'libacum 
V^ioUt odoraUi 


Infection could not be obtained upon the following plants : 


Beta -vulgaris 
Xcrzonera hi panda 
Phasealus multi di>f us 
Apiusn gravevUns 


Daucus Garda 
Pasfinara satha 
\ii \ a tana rust tea 


The above should be excluded from the list of hosts of T. basicola. until 
rther corroboratory evidence of infec'tion is obtaii^ed. 

A? the experiments with inlectecl soil wrre carrieil out vqK)n a large 
unihcT of otlier plants, including those most usually grown, and belonging 
[>t only to the families already nienti<nied, but al.s<i to others ^Airamincctd. 
\didu\u\ Uuaceat'. RosactiaCy I 'rfUatt ite, <*tc/^ it was possible to add 66 new" 
^•cies to the plants already reporie<l and corrolnirated as host j slants of 
haste ola. These are : 


juniaceac . 
ivolviilaceac . 
•Tirl.it;ucae . . 


fdrophyllaceac 


Beg. ''nia semper Aafens 
Ipomata cardnea 
Curumts aeutangulus 
C. ftexuosus 
C. sativa 

CucurbUa maxima 
C. MeU 
C. mascAa/a 
C. Pepa 

XemophUa aurita 
imigms 


tcj^umino^iie. . Pnf edum in. a> natum 

» ... 7'rig{>f}c;la plenum grae- 

eum 

» ... l /ex eurtpacus 

• ... Puba 

* ... 17 truWa 

Orchidaceae . , PaphLpedilum Gressia- 

nuw 

PapaTcnLCCjlc. . . Papaver nuddauJe 
Polemojitaceae . . Phlox Drummendii 
Portulaeaceac . . Partnlaca oleracea 
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Legamtnosae. . 

Arachis kypcgata 

ScrophttUuriftcew 

Limria CymbaUrin 


Aslrala^ siuicus 

• . « 

L. marpicana 


Cassia Chamaacrista 

Sokoaceic , . 

Datura ccrnucopia 


CytisHS scff^rms 


D, AfsHl 


Dtsmodinm 


/?. StramoHium 


Dolkhos Lablah 


D. Tatula 


Galuctia sp. 


Nicotiana alba 

• , . 

Glycim hyspida 


/V, angustijoha 


Lzns tsetilitUa 


Pf. atropurpun,! 


Lcspi<kza striata 


N, caiytiflpra 

• . . 

Lotus corniculaius 


N. chsmnsis 

» . . 

L. vilhsus 


• ^auca 

* . . 

Lupinus hirsutus 


N> gtutinosa 

» . . 

Midkago dentuaiata 


, N, luittgsdprlii 


MilHotus alia 


iV. latcrrima 

>1 

M. indka 


, N". longijiora 

• . , 

Onobrychis rkiatfoiia 


. ;V. macrophylla 


{h nithopus sativus 


. iV. rtpanda 


Pliaseo ius iicutifoliui 

1 * ■ - 

Sanderaf 

> . . 

Robinia rsiudmcaiia 


. S. silvistrii 

. . 

Si:htis chirunsis 


Petuma {hyh di | 


Stroplii}styles hiilvola 


, SpUnum CiirrimuH 

’ . . 

Tip hr Mil rirginiana 

Vtolaccae . . . 

do'a tricobf 


It results from the above lists that the [>lants j)rimarily aU;ii_knl :)i 
T. bastcola are members of the l^e^uminosai:, SolaiUJceat\2^vi^ CucuilntauM 
the other families mentioned contain few hosts of this funj^us. d’he wri'ei: 
experiments also showed that a gfreat difference exists in the suscepiihiliu a 
the various species, and that where earlier workers have l)een inciinel m 
doubt the parasitism of T. basicola, it appears to have been due to iheuc 
that infection experiments were carried on with what now are knewnfi 
be immune, or very resistant, plants. 

Althouj^h Messrs. Massee and Rosenbaum have recorded tin- occur 
rence of T. basuola in certain cases on stems above the surf:uc"t[b 
ground, this is but rarely observed. Ordinarily, according to the wniei 
infection occurs only on the roots of the host plant, or upon the 
the stem just at, or fjelow, the surface of the soil. 

Other observations were made in the course of these experiment? ^ 
regards the fructifications of the parasite. 

The conidia! spore form is only rarely seen on the living 
although it is produced early and abundantly in culture medium 
size, shape, number, and colour of the chlamydtispores produced 
the various hosts differed to some extent. These diflcrencea appear to i 
determined in part by the location of these spore chains, that is to sj 
whether they are formed inside, or outside the cells of the host 



DISEASES OF VARIOUS CROPS 


479 


Mnny workers have questioned the connection of the perithecla as 
(Jescribed by ZoPF with the clam ydospo res of T, bancola. The asso- 
ciation of the perithecia upon a large number of the different host plants 
observed in these tests with the chlamydospore stage of T. basicola Is 
fairly convincing as to the connection, maintaine<i by Zopf, of the ascophore 
with the clamydospore of T> basicola. 

The infection of nearly loo different species of plants with T. basicola 
j-oin tobacco is further evidence that no specialised races of this fungus 
ippear to exist. 


jq3 - VhataropHiM thUtfcn^ioideH n. g. and n. sp. a Parasite of the White 

Lupin in Latluni* — P eyronkl, Brniamimo, in Lc Itaziom spcrimcnUili agrarie itiiliane, 

Vol. XLIX, Part II, pp. 5S3-596, Hg. 1-5, PL II-VI, Modena, 1916. 

A description of a disease of the stem and roots of Lupinus albus 
observed in 191 5 » Vellelri, Geuzano,and Albano, and which also occurred 
id 1916, in Rome. This disease may have been previously noticed, but 
probaijly it was confused with the root rot due to Thielaviopsu basicola, 
the conidial form of Thictavia basicola. 

There first appear at tlie base of the stem in the hypocotyl region, or 
itar scars left by the cotyledons and the first leaves that have lallcn, 
longdated, reddish-brown patches. These gradually extend and finally 
MTcupy the whole base of the stem, the affected portion apj^earing almost 
IS it charred. 

Soon the epidermis of the fliseased zone splits and numerous longi- 
udinal cracks apf^ear. and if the air is very damp, a great mass of white 
wwdt r is pnxfuced, the greater part c f which falls upon the previouslv- 
ornir!! brown patches and ci>nceals tiiem. . I.ater, if the season again 
>f-cotr.‘ s dry*, this wdiite .jn^wder disappears, .and the base of the stem is 
:heii c**vercd with a more or less abundant black powder. From the 
Item the disease can proceed to the r<>at svstem. 

Iti the end, the vou igest and weakest plants atticked become bent 
io the round and then wither and die. The i)etter developed iiidivi- 
iuals. on the other hand, do not apjkfar to suffer greatly, and unless, as 
Mtm happens, secondary disease's supervene, which arc due to Fusanum 
or Sclct otinia Fibcrtiana^ anti are greatlv promoted by the 
aamt-r'Kis rents produced by the tiisease in the epidermis of the lupin, the 
phnis may flower and prtxluce normal seed. 

The disease in question is caused by a fungus dc.‘tcnbe<i under the 
iJame tif Chaiarops s thielavioides by the WTiter, who thus makes a genus 
^<1 sjx'cies new to science. 

This j>arasite has a hyaline, or sub-hyaline, septate, and ramified 
toycdiuin giving rise to macroconidia (or chlamydospores), and to micro- 
Ponidia. 
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The former are brown, with very thick walls, and occur at the end nt 
the short, lateral ramifications of mycelium into which they are directly 
inserted. 

It is the macroconidia and also the dead tissues which, seen through 
the epidermis of the host plant, produce the above-mentioned brown patches. 
According to the writer, the macronidia, Which seen in mass look like black , 
powder, serve to preserve the species when the environmental conditions 
are unfavourable, and especially when the humidity nece^ary tor the 
normal development of the fungus is wanting. 

The hyaline and delicate microconidia, on the other hand, develop 
within superficial conidiophores whence they emerge united together in 
short chains. It is these microconidia which form the white powder ohser\’ed 
on the infected portions of the stem. In the writer’s opinion, their function 
is to reproduce the species when the conditions are favourable. 

This fungus can be grown, both from macroconidia and microconidia, 
with the greatest ease on artificial media. Ttie writer draws attention to 
the fiict that, in all probability, it can develop equally well under sapnr- 
phytic, or parasitic, condition. Numerous artificial infection ex[xiiinents 
carried out on young plants of Lupinus grown in |>ots in very damp 
surroundings, invariably gave negative results and the epidermis uf the 
plants remained intact. The experiments, however, always succeetk'd well 
if the fungus spores were sown on even a slight wound, or if injections 
were made with an ordinary Pravaz syringe, using distilled water with 

these fungus spores in sus]>ensi(>n. In this way, the writer obtair^ei the 

formation of macroconidia and microconidia even in cotyledons, and he 
thinks it not improbable that the cotyledons which have fallen on the 
ground, serve as a temporary substratum lor the tungiis, and thii> hcip 
to spread the disease. 

As a prophylactic measure, seeing that according to the observations 
made, damp is the lactor which most promotes the development of ihe 

disease, it is advisable not to sow the seeds too thickly, so that the 

plants can be well aerated, and that the sun’s rays can penetrate In^twcen 
the stems. 

If the disease is very severe, it is liest to pull up and desto.v 
infected plants, and not to use the healthy 6nes lor green manure. In 
order to eradicate the disease, it would be necessaiy, for some years, to 
substitute another crop, such as cereals, for Lupinus, or any other herba- 
ceous plant likely to be attacked. 
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nigrum mnd S, I>uiraimivu^YVitX Plants of Sg^u-hytrinm 

i-inUibiotirum {ChrynophlyctU entlobi4>t(ra), In Great Britain (t), - 

(.:i,r roN, A* D., in K,fyal HatanU Gardens, Kew. BulUiin </ MiscdUncous /n formation , 

N‘>. iOi pp. *72-275, London, 1916. 

Wart Disease, or Black Scal>, caused by the funj^us Synchylrium 
jiiob'wticum Perc. has caused very serious loss to the potato crops in many 
f the ciorthern counties of England, and in f>art of Scotland. 

Although certain varieties of potato ha\'e been proved to be not merely 
ighly resistant, but for the present, at any rate, immune to Wart Disease, 
t is important to combat the fungus causing it. This can only be done 
,y a complete and accurate knowledge of the life histor>* of the parasite. 

Many cases are known where Wart Disease has reapi>eared when 
lealthy potatoes have been planted on infected land after an interval of 
, or 3 years, and several well authenticated records exist of disease appear- 
ng after a 6, or 7, yelirs* interval. 

Several explanations 01 such a recurrence of disease have betm sujigested. 
)ne hypothesis is, that the fungus may, in the absence of p<aaloes. have 
ittacked other plants and managed to maintain an existence in their tissues. 

As the ciisual examination of the roots <jf all kinds of wevds which 
K:cur in diseased [>otato held had given a negative result, a series <»f p^>t 
pperiments were carne<l out in the spring of 1916 at the Pathological labo- 

t tory ai Kew in order to tlirow light upon the problem. It was decided to test 
the first place Solanum dulcamara and S. nii^f urn as being the most likely 

E lanaccac to be susceptible to disease^ tor tliev occur fre<]uenth‘ in p<:*tato 
Ids. The latter plant i.s also very common in certain Wart Disease areas. 

The examination t)f the j)lants raised irom .seetl sown in jxjis of infected 
il Irom Onus kirk (Lancashire), showed conclusively that Wart Disease 
t'.viwMc of attacking and inh cting, though to a moderate extent, l>oth 
iianinu and .S', dulcamara. Il is therefore quite ]X)ssihle that 

len attempts are being made to eradicate tiie disease by discontinuance 
pet.itn-growing, or by the cultivation onlv of immune varieties, these 
0 plants may act as hr>st for Syuclty/rium cndchwiicum and mav almost 
siiid to act as “ carriers 

Of great interest is the question of the original infection of the 
plant and the possibility of Synchytf ium having spreatl from wild 
)lanums to the potato. Wart Disease' w as first descril>ed from Mungarv and 
IS by no means inconceivable that a minute and hitherto un know 11 fungus 
cii Synchyiriutn endobioiicum should have p;issed from wild plants to 
^ cultivated, either in that country, or in any other where it was endemic. 

U i See also July I913, pp. 1035-1036; Januarr 1914. No. 76; B. February 1914, 
*82 , 8 . October 1914, No. 956; B. necember 1914, pp. 178S, 1792 ; B. August 1916. 

958. (^4 
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WEEDS AND PARASITIC FLOWERING PLANTS. 

295 - aum»hoctltpa»frwticosuit and G.p;tv»oo«rpi«, Natur«IUed Weed, 
in Queensland (Australia). - Bailey, J. F. and White, C. T., in QuamLnJ 
iultitral y«Hrml,\A. VI, Part J, pp. 104-106, 10 Plates, Brisbane, Aukusi 

A description of two weeds Gompkocarpus frviicoais R. Br. iiml G 
physocarpus E. Mey belonging the the order Asctepwdcae, and gniL-rall, 
known as “ Wild cotton 

G./ruticosus, w hich is a native of Africa, is also found m the Mascarene 
Islands, Madeira, Canaries, Arabia and Southern Europe, perha[» naturalist 
in some of tliese latter places. It has long been a naturalised iv. ed in 
New South Wales, where it is usually known as Cape Colton , In 
Queensland, it was first recorded as naturalised in 1892, and sime tha 
time has spre.ad so rapidly, that it has become one of the worst wets 
there. 

G. physocarpus a native of South and Tropical Africa and of the 
Cape \’erde Islands. It is here recorded for the first time as naturalised 
in Queensland, but is apparently not so common as G. frutkosus. 

These plants have several times been susiiecied of causiiii; losses 
amongst stock and as they belong to the Asekpiadae, this most likely 
has some foundation, but though very common weeds, they seem to k 
yeldom eat*^n by animals. 

Tht down, or silk cotton, surrounding tho seeds is of no use bir textik 
purposes, and coukl onlv lie used in the same way as kapok, but it ur.iili! 
not pay to collect it for this purixjse. The best method of eradicai.nt 
these weeds is to hoe, or pull them up if they are young; or. il ik 
plants are large and Iruiling, to cut them below the surface ol the gteimt 
and burn them when dry. 


iSlUKlOUS INSECTS AND OTHER ANIMATS. 

-06 v fjfoHH t atttM, a Braconld Observed on Wbeat, In Austrla.- 

^ ADtiLF.. in XeuM/t /fir 2(u i‘.rl 8. pi>. 4>2-4>4. 

Staltgart, Jauimry 15, 1917. 

At the beginning of May 1916. the Phytopathological -Station ot tk 
Academy of Agriculture of Tabor (Bohemia'i received from one ol tw 
communes in the neigh liourhood of Prague some ears of wheat 10 *1 
were attached numerous cocoons of a small Bracomd, later 1 enh e 
Microgasler ghmeralus. As is well known, the adult ii^t '»>'s 
in the larvae of Pieru hrassuae (“ large Gardai white ’). 8“^ 
very useful. The caterpillars which are attacked crawl, before 
to walls, hedges, etc., where they subsequently pensh m the im 
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luimeroas braconid cocoons. In the case in question, they retired to die 
Qfi wheat plants, which was a circumstance not hitherto oljserved in 
Austria. According to the farmers, this phenomenon is very common 
and has been noticed everj in different, separate plots. 

The cocoons were not all attached to the ear in the same manner. 
(idee<l, the writer found that often the threads of the cocoons surrounded 
he whole ear, while in other cases, the cocoon was only attached to one 
ide. portion of the ear to which the cocoons were affixed also varies 

neatly; cocoons can be seen on the apex, middle, or base of the ear. 

a rule, only one group of cocoons was found on each wheat ear, but 
t was not an uncommon occurrence to see two. 

Tlie presence of the cocoons is very injurious in so far that it j^re vents 
lir and light having access lo the interior of the wheat ear. This results 
n the abnormal development, or the absence, of the seeds. The writer 
las observed that the parts of the wheat ear to which the cocoons were 
lUachcd bore no seeds. 


2^7 ( pitJfitiitla 0 * Bgs plant Tortoise Beetle Parasitic on the 

Egg-plant and the Potato In Louisiana (United States). — Jospji, T. H., 

in L /itUJ Stuffs Dcpirtmfnt of AgricuUurf ftxtUetin So. 44 yp. i-S, Jig, 1-3, 

Wu^li ngton I). C-, t)i:tolK,T z, 1916. 

During the spring of 1915, the larva of CusslJa pallidxtfa Boh. was 
>bser\cd in large numlKTS on the foliage of young egg plants ant! on 
the Icavi s of Irish potato at Baton Rouge. La. 

Tfii.s beetle, which was already known in ilie L’nite<l .States as a 
[>ara^iu■ of the alKne Solomneac, and also of Solamfm < Idea <^ni folium. 
S. Ciirdliacnse, S. etc., lias l)cen hitherto rejiorted as <xcurring 

in: (inlifornia, Arizona. New Mexico. Texas, Louisiana — at New Orleans 
in uu-. h was oliserved on potato and egg plant and at Baton Rouge 
on S. Cdfo/mea^t' — Mississipjii, Oklahoma, Kansas, Missouri. Indiana, 
Wnshiiigton I). C. and .Maryland. 

The various stages of the insect are d^eribed Iroin liie-hisU>ry studies 
carried on at Baton Rouge in 1915. 

Three females of C. Pailidula reared in the insectary tleposited 
responively, 268, 269 and 231 eggs: the maximum nund>er ot eggs laid 
ir* one day was 12, and the minimum was 5. 

! 1 lie minimum life cycle in llie insectary was found to be 27 days. 

With a continuous food supply available during the spring, summer and 
autumn, it is apparent that several generations, perhaps 5. will develop 
during this time at Baton Rouge. 

Only one insect enemy of C, paHidula has been noted, and this is 
an undetermined egg parasite observed for the first time at Baton Rouge in 
August 1915, It appears lo destroy only a small percentage of the eggs. 
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All experiment of spraying the Cassida larvae with a 12 per ceat 
solution of arsenate of lead and arsenite of zinc indicates that the beetle 
can be satisfactorily controlled by the use of arsenicid compounds. 

*98 - yezftru viridHhi, a Rhynchote Pest of the Tomato, the French Bean, 
and the Potato In New South Wales (i). — Frogoatt, Walter, w., ij, 
The A^iculturul GatetU oj XrM South WaUs^ Vol. XXVII, Part. 9, pp. 

PI 1. Sydney, 1916, 

This cosmopolitan insect is quite a modem introduction into the 
vegetable gardens of New South Wales, and in the writer’s opinion, this 
is the lirst record of it.s identification as an Australian agricultural pest 
Nezara znridula first appt^ired upon tomato plants in the neig[)our- 
hood of Sydney, about five years ago, since when it has increas^rrt in 
numbers, and for the last two years, it has beeit recorded as attacking 
the fruits and foliage of the tomato, the leaves and young po<-ls of Pn-nch 
beans and potato plants. Mow far it h;is extended its range outside the 
County of Cumberland it is hard to s;iy, but as the species is known in 
Florida (U. S, A.'i as an orange parasite, it may easily become established 
in the citrus orchards of New South Wales. 

As the bt*st means of hindering its difiusion, the writer suggest: tht 
removal and destruction of the egg-infested leaves; the use of an uii- 
spray, or tobacco and soap wash in the early stages of the developimni 
of the insect: shaking the trees and gathering up and destnuini^ the 
older individuals that fall to the ground. 

299 - The Pear Leaf- Worm {HymnunyrhuH rtiUfovniruj* Marlatt), A 
Hyraenopteron Injurious to the Leaves of the Pear T ree In the tnited 
States. — NocGARtT. K. 1,., 1javu)Sun,W- M- Newcomer, E. J., in Vni:;i 
SUtes Department of Az^UuUuf e, PuUetin No. 43S. pp. 1-24. Fig. 1-4. 11 . Ml. 
Washington, D. C‘. Deoemher 11. 1916. 

Gymnonychus lalifornicus Marlatt (the pear leaf-worm, or peitr sawHy' 
so far as is known, is a nati\e of the Pacific coast - 

It was described from one female taken at Brock port, N. V., and 
lo females collected near Sacramento, (Cal.), by M.atthkw Cooke, in iSjil. 
At that time it was reported also trom Natoma and Santa Clara (Call 
In the spring of 1909, it was quite common itj tlte vicinity of Stiinlord 
University (Cal.) and in 1911, it was a pest in Tehama (Cab), besides 
being generally distributed throughout the central counties, both on the 
coast and in the great interior valleys of Sacramento and San Jdfequin (?)■ 
In 1913, the insect w as reported as attacking pear foliage in Oregon, h 


(1) See also B. Kebojary 19 1 3, No. 194 and B, Mfty I9I3, No. 609. (^1 
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jas not been observed in Arizona or Colorado. In the State of Washington, 
t was found in the Wenatchee V'alley in 1914 and 1915. The id^tification 
[,f some larvae found destroying the leaves of pear in Geneva N. Y. in 
1894 remains doubtful, but llie collection of a specimen of Gymn. cali- 
{erniiKS at Hrockport N. Y. indicates it may be found in the East of 
^he L'nited SUtes. 

The original hosts of the insect are probably one, or more, species 
wild plants related to the pear { Amelanchier, Crataegus, Sorhus). As 
cultivated plants, it is restricted to the diHerent varieties of pear, 
jurv is confined to the foliage, and is done almost entirely by the 
fva. the^resence of which is easily detected by the characteristic cir- 
ilar, or semi circular, holes it eats in the leaves. Generally, it is of 
ight economic importance, hut in cases of severe attack, trees have 
defoliated and have suffered badly. 

There is only one generation a year. The adults come out in March 
\d .April ; the female sex greatly predominating. The eggs are inserted 
ito the f<ear leaves, and the larvae fet d on the foliage for an average 
rriod uf 3 weeks. The larvae may Ije found on the leaves during April 
id May: in the Slate of Washington, the season is perhaps 10 days or 
fortnight later than in California. Up<m acquiring full growth, the 
Tvae drop to the ground, and bury themselves at a slight depth. They 
eave round themselves a cocoon in which the insect remains a little over 
D months, at 6rst as larv a, and later, for a period of 2 or 3 weeks as 
pupa. .At the end of the pupal stage, the adult issues frrmi the cocoon 
nd comes forth from the ground, ^ 

The insect seems to have few natural enemies and these are very 
leliectual in controlling it. 

The following artificial remedies are suggested : 

Poison spray. -- Four jxmnds lead arsenate to too gall, water ; 

Contract spray. — Fish oil soap 4 lbs: water 100 gall. ; nico- 
: .■'uiphaie (40 per cent concentrate) 1 to 1.200; 

t ) The Government formula for the control of pciir thrips. y Ta^nu^- 
ips pyri Daniel (i). 

In the case of ordinary infestation, the latter formula is most effica- 
us. When the attack is severe and threatens the defoliation of limbs, 
whole trees: the first of the above remedies should l>e used. The best 


ip ili;^ i’onnttia is as follows; 3 '^ 0 petroleum emulsion jf hi of hot water, 30 leg 
lish oil s.jap; 20 kg of petroleum) to which is added i ‘ or i ’ < > tobacco 
(conlaining a.75 o,,. of nicotine). Cfr. Merriil. G. K., * How to Fight the Pear 
f'T* *, Ihi Monthly BnOdin 0/ tk/ Commission of ffortirMlturc, Vol. 1, No. 2, 
54-S(>. Sncmmenlo, California, 191*. {^ ) 
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droe for application is when the largest larvae are about half 
and when the holes in the leaves are not larger than */a inch in diumete 
At this time nearly all the eggs have hatched. 

500 - Luaptyreitia an Important New Insect Enemy of the Pe«( 

and of Other Fruit Trees In tiie United States. — Quaintance. a. i ^ 

\\\>OD, W, B. in Tht Jorn-nai t?/ Vol. VII, No. 8, pp, 37^55 

Plates 26-31. Wasbiuglon. D, C., November zo, 1916. 

This preliminary pfiper calls attention to the discover)’ uf an insec 
which is an enemy of the peach and, to a lesser extent, of other frui 
trees. It is believed to be new to the United States, and has^pparentl 
been hitherto unknown to scieme. 

The insect is a moth belonging U> the tortricid genus Laspeyrtii 
which contains numerous species of prime importance as pests in differtn 
parts of the world. 

The present species, described by Mr. Busck under the name 0 
L. moiesfa, is very similar to the European Laspeyria fune^ rana. althou^j 
it ditfers from the latter in certain res|>ects. 

There are several American species closely allied to A. 7)ioh^fa - on 
of these, L. pyricolana Murtfeldt, may easily be confusetl with it. It i‘ 
however unlikely that L, tnolesta is a native of America, most proijabli 
it has been accidentally introduced from Japan, where closely allied specie 
also occur, though the present species has not yet been repruled. 

So far as is known to the writers, the new insect in the Uniteil State 
is still confined to 4he District of Columbia. It is ver\' generally presen 
on peach trees in the city of Washington and in adjacent towns in \ irifinij 
and Maryland. E.xamples of injury to the peach by what is Udieved ti; 
be this moth have, however, l)eeu seen in the environs of Baltimore. Thi 
insect is thought to have been present in the District of Columbia !oi 
4 or 5 years, or perhaps somewhat longer. U was not till the simimei 
of 1916 that it could l>e carefully studied. 

The larvae have been found injuring twigs of the peach, plum, 
cheiT)’ and the fruit of the peach ; the latter tree seems to l>e its f'avoiirki 
host. Attack <tn the twigs l>egins in spring and continues till the auturoij 
The larv'ae make burrows in the twigs, but wlien the latter harde n, thtj 
come out and feed, more less, on the exterior, cutting holes -md 
into the bark and causing a copious exudation of gum which ri nder'^ tlj 
injury quite conspicuous. 

The injuries to the twigs of bearing orchards, while important i 
interfering with normal grow th, are not so serious its the damage Guistdi 
nurseries, where the destruction of the terminal grow'ing shoots results! 
the formation of lateral shoots, and the production of a mucb-braDclie 
and bushy plant unsuitable for nursery stock. 
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The fruit may be attacked while quite jfreen, the infestation increasing 
i5 it approaches maturity. 

The larvae perforate the fruit at different places, or take advantage 
tf pre-existing punctures and abrasions. They eat out pockets, or cavities, 
n the flesh ; the inconspicuous entrance holes of the young larvae often 
ender it difficult to detect wormy fruit by exterior examination. 

The caterpillar, when full grown, stacks some protected place on 
liflerent parts of the tree, or even on the ground where it hibernates in 
jilken cocoons, pupation occurring in the spring. The adults appear also 
in tiu' spring. It would appear that there are 2, and probably 3 broods 
jf larvae each year. 

jgi - l>te€tro<lem a Coleopteron InJurliiK 

and Salix In the United States. — Milliken, f. n.. iu Uniud Siaui 

Dfpartmcnt of JgrUuUurc, ButUtin Nv. 424 (Professional Paper), pp. 1-7, figs, 

pi. I, Washington, D, C. November 9, 1916. 

PUctrodera scalator^ Fab. (cottonwood borer) is one of the largest 
beetles found in Kansas, w'here it injures shade trees, such as Populus 
dcHoides and Saiix alba, 

A description is given of the various stages of the insect and also 
an account of its lifc^history and habits. 

The females lay their eggs chiefly in cuttings and \’ery young trees, 
in the stem, or trunk, at, or a little below, the surface of the ground. 
The young larvae cut the bark and prevent the sap flow, wliile the larger 
larvae tunnel the wood, thus weakening the trees against wind. 

The eggs are deiKwited principally during July and August. The larvae 
work in the trees until the second summer after the eggs hatch : the adults 
emerge from about the middle of June until the i'* of August. 

Ovi position in shade trees may be prevented by a screvn cone of 
galvanised netting. The young lar\ ae can be removed !>efure they injure 
thtr tret* stwerely, if the remedial work is done during the first two wc*eks 
0! .September. 

Removal of the large larvae from dee|> tunnels lUten injures the tree 
more than would the larvae if they were allow ed to remain and complete 
their development. 
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^ * Exp«rin6ttU Mad« In AittirU In Protactins Forest Trees (Especially 
Resinous Kinds) from Injury by (lame. -- S£bLAc;'EK Waxthee, m 
Ccntral^tOt /fer das gtsamtt Far^twfstM^ Year 42, Paris 3/4, pp. 1 1 5*1 34, Vienna, 1916. 

For many years, the writer has made use of the most \ aried means 
protecting forest trees in different parts of Austria. A screen round 
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the threatened trees has, in every case, proved the most efficacious metliod. 
Inferior results have been obtained by affixing to the trunks bands coated 
with a composition of a tar basis (Titlbach’s system), or by using wire- 
netting. Less certain methods, which are, however, worthy of trial, consist 
in surrounding the trunk with branches, or removing with a knife, a small 
portion of the cortex ; in the latter case, the exuding resin on hardenings 
protects the tree from the teeth of the game. These 3 methods chiefly 
prevent the bark being stripped offi The best protection against rodents 
is tow ; this should not be simply placed round the trunk, but ought to 
be glued to it. As a rule, the expense is not very great, but in some 
districts tow is dear, and in this case, it should only be used for valuable 
trees. Painting the trunk with “ Pinostris is also advisable and costs 
less. With the idea that game could be scared away by unpleasant smells, 
noise, and light, Kern made a little tin stove perforated with many holes 
and filled with sawdust impregnated with substances producing an acrid 
smoke while burning. In this, be placed percussion c^ps to make 
detonations and flashes^ of light. The acrid smoke is perceptible at 13^300 
paces in the direction of the wind, while from time to time, the caps 
€.xplcKle in the stove with a loud report and a bright flash. This apparatus 
is called the “ smoking fox ”, (rauchender Fuchs) and has been used with 
success when it was a question of protecting the trees for a short penod 
of time 


Alfredo Ruggeri, geretUe responsabUe. 




